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Paet II-PROVmCIAL. 


Chapter XIV.-THE PUNJAB. 


(Including the Nokth-West Feontibr Province.) 


(*).—XomZ conditions; me and value of irrigation. 

1. The Punjab as an irrigation province.— The first province visited by us, 
the Punjab or land of the five rivers, is of all Indian provinces that which is 
best adapted for extensive irrigation from perennial canals. Although little 
more than half a century has elapsed since the Punjab came under British rule, 
it is here that the greatest progress has been made in irrigation works of this 
class; and in spite of this fact it is here that there is still the greatest field for 
their further extension. The unfailing supplies of its snow-fed rivers, and the 
even surface of its arid plains, have rendered it possible to construct, at a 
comparatively small cost, the vast net-work of canals by which the greater part 
of the province is now protected from the worst effects of drought. On the 
other hand, the conditions of soil and ohmate throughout the Punjab plains are 
such as to ensure a constant and sustained demand for irrigation wherever it can 
be provided. In no other province are there greater facilities for extensive 
irrigation; in none is it more urgently necessary or more keenly appreciated. 
Thus there is no province in which, taken as a whole, the direct profits of 
irrigation works, as expressed in the returns realized on their capital cost, have 
been so high, or in wMch new protective works can be proposed with the same 
confidence in their remunerativeness as financial investments. 


2. Soil .—It may be said generally that, wherever irrigation is practicable 
within the province, the soil is suitable, and the produce of the land 
increased by irrigation in almost all seasons. There is no black cotton soil 
in the Punjab. In almost all districts there are stretches of inferior soil, 
impregnated with salt or reh; and although it is beyond doubt that an 
extension or further deterioration of these areas has been the result of excessive 
irrigation, there is also evidence that such lands are not always unsuitable for 
irrigation, and that they have in some cases been improved or reclaimed by it. 
Moreover, these stretches are not so numerous or extensive as to render it 
unprofitable to carry canals through them for the irrigation of better soils around 
or beyond them. These latter are naturally the first to be brought under cultiva¬ 
tion, but by degrees the inferior soils are also taken up. In the south and 
west there are very extensive tracts which are covered with sand and sand¬ 
hills, in which the conditions are not very favourable for irrigation, though it 
has been actually introduced in some portions of the southern tract which 
receive water from the Western Jumna and Sirhind Canals, and also in part of 
the western tract in the north of the Muzaffargarh district. It has been found 
that in such areas irrigation has a real protective value, and that a demand 
for water may be relied on ; but it is much less profitable to Government than 
in more favourable tracts, owing to the greater cost of constructing and main¬ 
taining the distributing channels, and to the fact that the irrigation is scattered, 
and the percentage of high class crops low. 
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3. Conditions in, different tracts ,—In considering the utility of irrigation as 
a protection against drought it will be convenient to divide the Pt^njab into 
three tracts as shown in the following table 


Teact a— SiCCEB. 

Tbaot B— RaibIiBsb. 

Teact C— Ihsecceb. 

Districts. 

• 

Index 

number. 

District. 

Index 

number. 

District. | 

» 

Index 

number. 

1. Hazara 

85 

! 

1. MuzafEargarh 

85 

i 

1. Gnjranwala , 

78 

Kohat 

77 

2. Dehra Ismail Khan 

78 

2. Gurdaspar 

77 

3. Hoshiarpur 

76 

8. Dehra Ghazi Khan 

77 

3. Amritsar 

76 

4, Jullundur . 

76 

4. Multan 

75 

4. Peshawar 

74 

5. Kangra 

69 

5. Montgomery 

65 

5. Ludhiana 

72 

6. Banau 

68 

6. Shahpur 

64 

6. Lahore 

71 

7. Sialkot 

63 

7. Jhang 

117 

7. Firozpur 

61 

8. Rawalpindi. 

62 



8. Delhi 

61 

. Simla 

54 



9. Karnal 

51 





10. Gujerat 

48 





11. Umballa 

42 





12. Gurgaon 

42 





13. Jhelum 

28 





14. Rohtak 

26 





15. Hissar 

16 

Traot A 

70 

Tract B ... 

85 

Traot C 

55 


* Note .—The index tinmbers represent the percentages of the areas matured in each district during the 
famine year of 1899-1900 on the average areas annually matured, see paragraph 7. 

4. Tract A includes the montane and sub-montane districts, in which the 
rainfall is so abundant or unfailing as to render large irrigation works unneces¬ 
sary as a protection against drought. Irrigation is indeed extensively practised 
in many of these districts, either by the utilization of hill streams or from wells, 
but the works are of a simple and inexpensive character, the construction of 
which may be left to private enterprise. There are no Government irrigation 
works in this tract. 

6. Tract B comprises the districts in the west and south-west of the province 
where the normal rainfall is so deficient that cultivation is almost impossible 
without irrigation. The unirrigated areas in these districts are practically 
unoccupied, so that the population is limited by the capacity of the existing 
irrigation works, most of which derive their supplies from snow-fed rivers, and 
are not liable to failure even in seasons of intense drought. The districts in 
this tract cannot therefore be considered as liable to famine, though they are 
often affected by unfavourable conditions in the river supply. The improve- 
inent of the irrigation systems, so as to render them more and more independent 
of fluctuations in the river supply, will make the conditions of existing cultiva¬ 
tion more secure; but the construction of new works, or the extension of irriga¬ 
tion into areas at present unoccupied, is not urgently needed for the sake of 
protecting the districts from famine. The indirect protective value of such 
works cannot however be overrated. By bringing large areas of waste or desert 
land under cultivation, they increase the wealth and food supplies of the 
country and attract population from the congested districts around them. 
Moreover, such works are almost certain to prove highly remunerative as 
financial investments, so that the indirect protection against famine which they 
afford can be obtained not only without throwing any additional burden on the 
State, but also with a certainty of ultimately increasing its resources. 

6. Tract C comprises those districts in which the area that can be cultivated 
without artificial irrigation, other than that from wells or other petty irrigation 
works, in years of normal rainfall would ordinarily be sufficient for the support 
of the population, but in which the crops are liable to failure in yeai’s of drought 
or unfavourably distributed rainfall. These are the districts wlxich, being as a 
rule thickly populated, are naturally liable to the severest stress of famine, and 
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in which there is the most urgent necessity for protective irrigation works. 
Many of them are at present more or less completely protected by existing works; 
in others extensions of irrigation are possible which will place them in the 
same favourable condition; but there are others in which any considerable 
increase of protection does not appear to he practicable. In the case of all it 
may he said that the benefits of irrigation are not confined to the protection 
afforded against famine in years of drought. Even in years of normal rainfall 
the value of irrigation is appreciated as a means of increasing the profits of 
cultivation, and a fairly constant demand for water may be anticipated. 

7. Conditions in Tracts A amd B, — A. table will be found in the Appendix 
to this report showing the present condition of the Punjab districts as regards 
population, cultivation, and irrigation. As a rough measure of the liability 
of each tract and its component districts to famine, we have worked out the 
“ index number ” shown for each district in the table in paragraph 3. In 
the case of Tract A it is found that in the famine year of 1899-1900, 3,981,000 
acres were matured or 70 per cent, of the average area (6,654,000 acres). Of the 
area matured in that year only 1,506,000 acres, or 38 per cent., were irrigated, and, 
as there are no Government irrigation works in these nine districts, this irriga¬ 
tion was entirely from wells or other private works. Excluding the district of 
Simla, of which the small rural population is only partly dependent upon 
agriculture, the minimum index value is 62, for Eawalpindi. In Tract B, the 
area matured in 1899-1900 was 3,699,000 acres, against an average of 4,369,000 
acres, or 85 per cent., the minimum percentage being 66, for the Shahpur 
district. The irrigated area in the same year amounted to 2,903,000 acres or, 
inclusive of cultivation from river spills and other forms of wet cultivation 
which are not included in the irrigated area, to 3,740,000 acres; that is, to over 
100 per cent, of the area actually matured in 1899-1900. Of the artificially 
irrigated area, 1,849,000 acres, or over 63 per cent., were due to Government 
works. The high index number for the Jhang district is due to the recent 
expansion of cultivation on the Chenab Canal, the area actually matured in 
1899-1900 having been considerably in excess of the average for the previous 
five years. 

8. In both these tracts there may occasionally be scarcity and even local 
distress, but famine conditions are unknown; in Tract A, because even in the 
driest years the local rainfall and the existing means of irrigation, afflorded by 
wells and other private works, are sufficient to ensure a fair crop; and 
in Tract B, because little dependence is ever placed on the rainfall, and the 
existing population and the average cultivated area depend on the extent 
to which assured irrigation has been provided either by private effort or, by 
the State. In Tract A, Simla, Hazara, and Kangra, are , favoured with an 
abundant and unfailing rainfall. Jullundur and Sialkot have over 60 percent, 
of their cultivation protected by w'ells. In Hoshiarpur the rainfall is sometimes 
deficient, but there are good facilities for well irrigation of which increasing 
use is being made. Kohat has a small annual rainfall and few means of 
providing irrigation, but its wants appear to be met by a good winter rainfall 
that seldom fails. In Bannu the existing methods of utilizing hill-streams 
have hitherto proved sufficient for the requirements of the district, but with 
the population increasing, expert advice will now be required to improve and 
develop the means of irrigation. The extension of cultivation and irrigation, 
consequent upon our occupation of the Kurram and Tochi valleys, is said to 
have led to an appreciable reduction in the volume of water available for 
this lower-lying district. In Rawalpindi there appears to be scope for a 
further extension of wells, and for the more efficient utilization of hill-streams. 
In Tract B, there is a great field for extending irrigation in all districts, by 
improvement and extensions of the inundation canals, and by the development 
of the Chenab, Jhelum, and proposed Lower Bari Doab Canals. 

9. Conditions in Tract C .—'In the insecure Tract C, of the average area of 
.matured cultivation only 65 per cent, was matured in 1899-1900, although 38 
per cent, was irrigated. Of the total irrigation more than one-half was due to 
Government works. The index numbers, which vary from 16 to 76, show how 
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unequally the districts in this tract are protected, rrom a consideration of the 
effects of the recent drought, and of the index numbers of the several districts 
comprised in the three tracts, we infer that the minimum index of security may 
he taken as 60; or, in other words, that a district in the Punjab is just secured 
against general famine if the area of crops matured in a year of extreme 
drought is six-tenths of the average area matured in non-famine years. 
Judged by this rough standard the first six of the districts included in Tract C 
may bo considered as adequately protected, though in some of these distri-ts 
there are small local areas which are still subject to distress, such as the Ajndla 
tahsil of Amritsar and the Sharakpur tahsil of Lahore. Firozpur and Delhi are 
fairly well protected, but some further protection is no doubt desirable. The 
Sharakpur tahsil of the Lahore district will be protected by a branch of the 
Chehab Canal. In Pirozpur some extensions of the inundation canals are 
contemplated. Eurther protection in Delhi can only be afforded by means of 
wells. The remaining seven districts of this tract must be regarded as inade¬ 
quately protected. Eor the Jhelum district two minor irrigation works have 
been proposed. Neither here nor in Gujerat, Karnal, and Umballa, is there any 
scope for large works ; and the only hope of any considerable extension of 
protection in these districts lies in the further construction of wells and the 
utilization of hill-streams. Hissar, Rohtak, and Gurgaon are, in the order named, 
undoubtedly the most insecure districts in the province. The spring level in 
Hissar and E/ohtak is too low to admit of any considerable extension of irriga¬ 
tion from wells. In the third and fourth sections of this chapter we discuss 
the possibility of extending other forms of irrigation, but the prospects of giving 
both these districts complete protection against famine are not promising. It 
is possible, however, by the development of wells and the construction of addi¬ 
tional bands or embankments to make Gurgaon much more secure than at 
present. 

10. Native States. —Before concluding this section reference must be made 
to the principal Native States in the Punjab. Bahawalpur may be regarded as 
in Tract B, and is as adequately protected against famine by its inundation 
canals as the British districts in that tract. Earidkot and Nabha are completely 
protected by the Sirhind Canal. The greater part of Patiala and Jind are also 
protected by the Sirhind and Western Jumna Canals. But the northern part of 
Patiala is as liable to distress as adjacent parts of TJmballa, and the Narnaul 
taluka in the south-east of the State is as insecure as the adjacent British 
districts; the same remark applies to the Dadri taluka in the Jind State. 

(ii).—Existing State irrigation works. 

11. Major and minor works in the Punjab correspond with perennial and 
inundation canals .—Irrigation works constructed by the State are usually 
divided into two classes, major and minor works. These terms are defined in 
Chapter VIII, where it is shown that the classification depends entirely on the 
source from which funds for construction and maintenance are provided. It so 
happens, however, that in the Punjab these terms accidentally connote, subject 
to a slight exception, a more convenient and natural distinction in the irriga¬ 
tion works of the province : major works may be generally understood as 
referring to perennial canals, or canals which utilize the cold weather supply 
of the rivers ; while the other great class of Punjab irrigation works, the 
inundation canals, which flow as a rule only during the hot weather months, 
are designated by the term minor works. The only real exception is the small 
Lower Sohag and Para Canal which, though classed as a major work, is a purely 
inundation canal. The Sidhnai Canal, which is classed as a major work, is 
sometimes spoken of as an inundation canal, because its supply is liable to fail 
in the cold weather. It differs, however, from an inundation canal in being 
provided with head-works, which enable it to utilize whatever supply there is 
in the river, however low, and it is often in flow throughout the greater part 
of the cold weather. It occupies, therefore, a position intermediate between a 
perennial and an inundation canal. All Imperial minor works in the Punjab 
are without exception inundation canals, while, subject to these exceptions, all 
major works are perennial. The canals referred to in the following remarks 
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on major and minor works may, therefore, for ail practical purposes, be 
regarded, respectively, as perennial and inundation canals. 

Major Irrigation Works or Perennial Canals. 

12. Major works, their productive and protective —Including the 

recently opened J helum Canal, there are in the Punjab eight major works. 
The productive and protective results of the seven works in operation for the 
year ending 1900-01, and the financial results attained to the end of that year, 
are shown in the table below ;— 


Name of Canal. 

BhBVLTB VOB 'Kils YBAB IfiOO-Ol. 

EYoese of net reve 
uuetoendof the 
year over interest 
charges. 

Imperial capital 
outlay to end of 
the year. 

Excoss of net reve¬ 
nue for the year 
over interest 
charges. 

Percentage of 
net revenue 
on eapitnl 
cost. 

Area irrigated 
during the year. 


Ka. 

Rs. 

Per cent. 

Acres. 

Rs. 

Western Jumna 

1,71,35.033 

9,08,127 

9-10 

667,126 

3,66,20,379 

Bari Doab . 

1,84,48,173 

16,65.129 

12’86 

861,301 

1,43,28,870 

Sirhind .... 

2.44,70,607 

13,01,809 

9T1 

961,927 

-18,60,281 

Swat River .... 

41,38,881 

2,71,088 

10-41 

166,031 

1,42,919 

Lower Sohag and Pura . 

7,34,050 

-^8,972 

2-60 

86,163 

74,729 

Sidlmai .... 

12,64,191 

25,011 

5-81 

169,780 

14,09,428 

Chenab .... 

2,58,85,143 

26,31,421 

14-01 

1,830,525 

43,06,843 

Total 

9,20,76,977 

67,93,613 

11’20 

4,642,852 

6,48,21,887 


A.11 these works are classed as “ productive ” except the Swat Piver Canal. 
This was originally sanctioned as a productive work, but before completion a 
revised estimate became necessary, and it was then considered that the original 
forecast of revenue had been too sanguine, and that the canal would not fulfil 
the conditions of a productive work. The revised estimate was, therefore, 
sanctioned as a “protective” work, and all expenditure subsequent to the 
sanction has been met from the Famine Grant. As will be seen, however, the 
canal is now actually a highly productive public work. Before the change of 
classification, Ks. 11,14,090 had been charged against Loan Funds on account of 
this work, and Es. 2,24,680 against ordinary revenue. The balance of the 
direct capital expenditure has been met from the Famine Grant. 

13. Financial results of major works. —The financial results attained during 
the year 1900-01, which may be regarded as normal in the aggregate 
though not for individual works, speak for themselves. The canals yielded a 
return of 11'2 per cent, on their capital cost; equivalent to a contribution of 
nearly 68 lakhs to general revenues, after all interest charges for the year had 
been met. The last column in the table shows that the canals have earned, 
since they came into operation, a total gross revenue which exceeds the accu¬ 
mulated working expenses and interest charges by 648 lakhs, or by more than 
half the capital cost of the works. 

14. Capital cost of major %mrks per acre irrigated^ ami rates for gross 
revenue and maintenance. —It should be noted that the amounts shown as 
Imperial capital outlay for the Western Jumna and Sirhind Canals are exclusive 
of the contributions made by Native States who have shares in these canals. 
These contributions amount, respectively, to Rs. 11,38,163 and Rs. 1,40,82,160. 
Their exclusion does not affect the financial results exhibited, as the revenue 
derived by the Native States has also been excluded. But the areas shown as 
irrigated by these canals in 1900-01 include the areas irrigated on the Native 
States’ branches, which amounted to 45,784 acres on the Western Jumna, and 




6 


240,076 acres on the Sirhind Canal. These areas have been included for the 
sake of indicating the full protective value of the works, without reference to 
considerations of ownership or territory. If they are deducted from the total 
area in the last line of the table, there will remain 4,356,992 acres irrigated 
during the year from works, the capital cost of which has amounted to 
Rs. 9,20,7.'>.9*77 or Its. 211 per acre, which shows at what a low rate irrigation 
can be provided on the perennial ca ials of the Punjab. I'he working expenses 
duiing the year amounted to Rs. 43,01.651 or nearly Rs. 0'99 per acre. 
Interest charges and working expenses may therefore he taken together at 
Rs. 1‘83 per acre. The gross revenue during the year averaged Rs. 3'36 per 
acre, leaving Rs. 1*53 per acre as clear profit to Government. The total value 
of the crops, excluding the areas assessed on Native States’ branches, has 
been estimated at Rs. 12,05,00,000, or 2.3^- per cent, in excess of the whole 
capital cost of the works; the average value per acre being about Rs, 28, or 
eight times the amount taken as gross revenue. The value of the crops 
assessed on the Native States’ branches amounted to nearly 72 lakhs. These 
figures give a very fair indication of the productive, protective, and financial 
results which have been attained on major irrigation works in the Punjab. 

15. Normal area irrigated by major works and growth of irrigation ,—The 
total area shown in the table in paragraph 12 cannot well be compared with 
those of previous years owing to the annual extensions of area on the Chenab 
Canal where irrigation is not y^t fully developed. The areas for the older 
canals taken collectively may, however, be regarded as fairly normal. Those 
shown for the Western Jumua and Sirhind Canals were considerably below the 
average of the previous three years, owing to favourable rainfall during the rabi 
which ol)eeked the demand for irrigation, but on all other canals the areas were 
above the normal. On the whole it seems that the year 1900-01 may he 
taken as a normal ar typical year of the major works in the Punjab at their 
present stage of development; but an almost continuous increase may be 
expected, not only as the new Jhelum Canal is brought into operation, but 
also in consequence of extensions and improvements, now in progress or in 
contemplation, on the Chenab and other Canals. The following table, showing 
the growth of irrigation on these works since 1881, will give a good idea of the 
gradually increasing protective value of the works. The increase which may 
be expected from the construction of new works will he considered in the next 
section of this chapter. 


Average area irrigated annually in sneceBaive flvo-year periods. 


Name of Canal. 

1881-82 

to 

1886-86. 

1886-87 

to 

1890»91. 

1891.92 

to 

1895-96. 

1806-97 

to 

1900-01. 


Acres. 

Acres. 

Acres, 

Aores. 

Western Jumna 
-Bari Doab 

Sirhind . 

Swat River . 

Lower Sohag and Para . 
Sidhnai . 

Chenab . . . 

829,949 
398,919 
152,837 {a) 
44,092 (a) 
17,246 {a) 

331,659 
491,259 
568,397 
91,808 
44,462 
80,148 
37,549 (e) 

395,596 (i) 
570,680 
635,749 (c) 
97,599 
68,991 
132,991 
220,484 (/) 

686,637 

795,169 

1,204,284 

145.108 
74,901 

123.108 {d) 
1,094,346 

Total 

943,043 

1,645,180 

2,121,989 

4,123,548 


(a) Irrigated area for one year only (ISSu-SB). 

1^) Inore^ise duo to opening of Sirna Branch in 1S95-0G. 

(cl Average during this period jnuoli afToctod by five aucoossive half-years of abundant rainfall which reduced the 
demand. Had demand been normal, tho average would probably have been about 920,000 acroB. 

(S) Average greatly affected by exceptionally low river in 1899-1900, when the canal ran for 93 days only during the 
year and the area irrigated did not exceed 26,38.1 acres. 

(c) Average for four years only, the canal having been opened as a small inundation canal in 18S7-88. 

(/) Headworks completed and canal supply rendered perennial in 1892.93 and afterwards enlarged and extended. . 
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16. Empanaion of irrigation from major works during the last decade .—It 
is not our intention to enter into a history or description of these works ; but 
attention may be called to the remarkable expansion of irrigation shown on 
all works, with the accidental exception of the Sidhnai, from about the year 
1896-96. In the case of the Chenab Canal this is merely the natural growth of 
irrigation on a new work still under construction; but in the case of all the 
other works the figures, although affected in one direction or another by acci¬ 
dental causes such as extreme drought, low rivers, or abundant and seasonable 
rainfall, show a remarkable development of irrigation. This is in the main the 
result of a policy of extension which had been initiated a few years before; a 
policy which on some of the works has not yet reached its ultimate limit. In 
explanation of this policy it may be observed that, excepting the Swat River 
and Jbelum Canals, the irrigating capacity of all the perennial canals during 
the raU, which in the Punjab has generally been the principal crop, is limited 
by the cold weather supply in the river. The maximum capacities of the 
canals were originally designed with reference to this supply. It was for many 
years thought that the maximum capacity should not greatly exceed the 
average cold weather supply, and the ratio has varied from 1 to 2. The policy 
of extension has been to increase the maximum carrying capacity of the 
canals; to arrange for a more effective and economical distribution of the 
limited cold weather supplies; and to extend the commanded area to the extreme 
limits imposed by the supply thus rendered available, or by the physical 
features or natural boundaries of the country. It may be stated, in greater 
detail, as follows:— 

(*) To remodel gradually the main line and branches so as to increase 
their capacity to the utmost extent that is possible or desirable, 
without reference to the limits of the cold weather supply. 

(ji) To arrange for passing the whole of the cold weather supply, when 
it falls below a certain limit, into one or more of the branches 
in rotation, so that each branch may be run full for seme time 
and then be closed entirely. The remodelling of the branches 
under (i) is generally sufficient for this purpose. 

{Hi) To remodel the distributaries, when necessary, to permit their being 
worked on the same system of alternate full supplies and complete 
closures, 

(«») To .shorten the length of village water-courses by the construction of 
minor distributaries; the general policy being to carry water 
through a Government channel to the boundary, at least, of every 
irrigating village, so that no water-course is carried through the 
lands of another village. 

(») To reduce further the waste on village water-courses by realigning, 
or amalgamating them whenever this can be done. (On all new 
canals and extensions the water-courses are now generally aligned 
and constructed by the Irrigation officers, the cost being subse¬ 
quently recovered from the villagers.) 

(p«) To proportion the capacity of each irrigation outlet to the area 
which the water-course is intended to serve. 

(mi) To give greater and more immediate control over the distribution 
by the extension of canal telegraphs. 

(viU) To restrict the supply for rabi irrigation in certain tracts to a first 
watering, for which special or reduced rates are charged. 

(*>) To extend the commanded or protected area gradually by the con¬ 
struction of new distributaries. 

17. Results of expenditure against open capital accounts .—The policy of 
extension has been greatly facilitated by the rules which were introduced in 1890, 
under which the cost of extensions and improvements of irrigation works could 
be charged to an open capital account, and he provided for, under certain condi¬ 
tions, from loan funds. The following table shows the extent to which exten¬ 
sions have been carried out under these rules on the six major works to which 
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we liave just, referred, and approximately the degree of additional protection 
which has been obtained from this expenditure: — 




Maxtmcsi ibbioation 

1 



i 

Nftme of Canal. 

Tear in whinh 
oonstruction 

BECOBSSD IN ANY TEAB 
np TO END OP THIBD 
YEAB PBOM DATE OP 
CLOSINO CONSTBDCTION 

MaEIMOM IBBIOATION 
KECOBDBD TO BND OP 

TEAB 1900-01. 

Capital outlay 
incurred 

or remodelling 
estimate was 

B8TXHATB. | 



in col. 2 and 
end of 1900-01 
in rupeee. 


closed. 


lAtoa in aotaa. 


Area in acres. 



Year. 

(Number of 

Tear. 

(Number of 





villages.) 


villages.) 


1 

2 

8 

4 

5 

6 

7 

Western Jnmna. 

1890 j 

1877-78 1 

1 

607.974 

(693) 

1897-98 

f 199,7 44(a) 
1 564,662(6) 
(1.167) 

40,10,679(o) 

30,00,791(6) 

Bari Doab 

1890 

1891-92 

502,786 

1900-01 

861,301 

20,41,697 



(1.884) 


(ifbvO) 

Slrliind .... 

1891 

1891-92 

910,056 

1899-00 

1,370,736 

14,63,341 



(971) 


(980) 

Swat River 

1893 

1893-94 

110,819 

1900.01 

166.031 

5,26,093 



(137) 


(1S7) 


Lower Sobag and Para 

1891 1 

1893-94 

71,170 

1897-98 

102,014 

42,493 



(294) 


(312) 


Sidhnai .... 

1892 

1893-94 

151,427 

1897-98 

186,709 

2,09,644 




(213) 


(257) 

Total 



2.344,240 , 

.. 

3,460,086 

1.13,84,638 




(3,692) i 


(4,423) 



(a) Sirsa Branch only. 

(b) Old canal and cxtenBiona other than Sirsa Branch. 


The figures in column 4 may be assumed as representing approximately 
the maximum irrigating capacity of each work at the time that the construe* 
tion estimate was closed, which was in all cases several years after the com¬ 
mencement of irrigation. Those in column 6 show the maximum irrigation 
recorded up to date j and the excesses over those in column 4 indicate roughly 
the increase in irrigating capacity which has resulted from the expenditure 
shown in the last column, although the full benefits of this expenditure 
have probably not yet been realized. According to this test it appears that 
as a consequence of a total expenditure of less than 114 lakhs against the 
open capital accounts of these wmrks, their maximum irrigating capacity has 
been increased by 1,105,846 acres at a cost of a little overRs. 10 per acre, while 
the number of villages protected has increased from 3,692 to 4,423. We 
have brought forward these figures to show how much can be done by a 
liberal expenditure of capital to develop irrigation on works after they have 
been nominally completed, and also how much has been done in the case of 
these works, as bearing on the question of the scope for further expansion. 

18, Chenab <7o«ai.—The Cbenab Canal is the largest and most profitable 
perennial canal in India. It was designed to command an area of about 2^ 
million acres, and to irrigate annually a little less tliau Iialf that area. The area 
to be commanded consisted cliiefiy of crown waste lands, which at the time of 
the census of 1891 were populated only by the labourers employed on construe* 
tion and a few nomads. The head- works of the canal, and two branches, were com - 
ploted in the spring of 1892, and in that year the colonization of the crown waste 
began. The area irrigated in 1900-01 amounted to 1,830,525 acres. Up to the 
end of that year 1| million acres had been sold or leased to cultivators, who 
were drawn from almost all the districts in the Punjab, The population of the 
colonies according to the census of 1901 was 792,666, consisting mainly of 
thriving and prosperous peasants with occupancy rights in holdings of about 
28 acres each. A railway, 200 miles in length, has been constructed, and 
traverses the centre of the canal tract; it is said to be one of the most profit¬ 
able parts of the North-Western Railway system. The policy of extension is 
being followed also on this canal. The boundaries originally proposed for the 
area to be commanded have been considerably extended during construction, 
but further extensions are now contemplated. It was originally intended to 
confine irrigation to the liigh tracts forming the central in which the depth 
from ground surface to spring level exceeded 40 feet. It has, however, been 
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found here, as on other canals, that the extension of canal irrigation in this 
tract has, by drawing away labour, injuriously affected the proprietors in the 
lower lands that lie between the Bar and the rivers on each side, where the 
conditions of cultivation are always precarious. It has, therefore, been decided 
to extend irrigation into these tracts, where protection is much needed. Many 
estimates for these extensions have already been sanctioned against the open 
capital account, and the works are now under construction. The total additional 
gross area to be brought under command, by these and other extensions that 
may be proposed hereafter, will probably exceed 1,200,000 acres, of which 
about 360,000 acres will be annually irrigated. It is probable that the total 
area annually irrigated by this canal will ultimately average considerably over 
2 million acres. 


19. Jhelum Canal .—The Jbelum Canal was formally opened by His Honour 
the Lieutenant-Governor on the 30th October 1901, the head-works, main line, 
and two branches with their distributaries having been practically completed. 
The total estimated cost of the work is 126 lakhs, of which over 94 lakhs had 
been espended up to end of the year 1901-02. The area that can be commanded 
by this canal is limited on both sides by the Jhelum and Chenab rivers; 
and, though less than can he protected by the supply available in the river, it 
cannot he extended. It is estimated at 1,139,600 acres, of w'hich about 612,000 
acres will probably be irrigated annually. It will not he as profitable as the 
Chenab Canal, as it is a smaller work, and the proportion of crown waste 
is much less, but it is likely nevertheless to prove highly remunerative. In its 
present incomplete state, within one year from date of opening it had irrigated 
90,000 acres. The Jhelum silt is noted for its fertilizing qualities, and it is 
anticipated that the lands will be even more productive than those on the 
Chenab Canal. 


Minob Ibbigai’ion Wobks or Inundation Canals. 

20. Jlinor Irrigation Worhs .—Most of the inundation canals in each system, 
with the exception of the Ghaggar Canals, existed in some form or other before 
they came under the control of Government. The Upper Sutlej aud Shahpur 
Imperial Canals have, however, been almost entirely constructed or recon¬ 
structed by Government, and they have reliable capital and revenue accounts of 
their own. In addition to the Imperial canals, there are two provincial canals 
in the Shahpur district which have been constructed or purchased by the 
Local Government since the introduction of the system of provincial settle¬ 
ments, and these are now under tlie management of the Irrigation Department. 


21. Protective value of inundation canals ,—The great protective value of 
inundation canals in the irrigation system of the Punjab may be judged from 
the fact that in the famine year of 1899-1900, when their efficiency was at a 
minimum, they irrigated over 10 per cent, of the total irrigated area of the 
province, including that irrigated by wells. In certain areas they are being, 
or in time may be, superseded by canals of constant flow; while the with¬ 
drawal of constantly increasing portions of the cold weather supply of the 
Punjab rivers must to some extent affect the efficiency of the remaining works. 
But, however far these processes may he carried, it seems hardly possible that 
the inundation canals can ever cease to fulfil the important function of 
utilizing a portion of the enormous surplus body of water which pours down 
the rivers during the rainy season, far in excess of the capacity of such peren¬ 
nial canals as it now seems possible to construct. All of them, with the single 
exception of the Ghaggar Canals, bring the waters of snow-fed rivers to the land 
long before the beginning of the rains and, what is of special importanee for the 
spring crops, they continue to supply water for some weeks after their close. The 
Ghaggar Canals also bring the flood-waters from tracts of copious to those of 
scanty rainfall, although the.se floods cannot be relied on in years of drought, 
and may sometimes fail altogether. The degree of protection afforded 
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by each of the minor woi'ks under the Irrigation Department, and also the 
growth of irrigation since 1881-82 are shown by the following table;— 


i 

Average area irrigated annually during sucoesaive flvo-yoar pericda. 


Name of Canal. 

1881-83 

to 

1885-86, 

1886-87 

to 

1890-91, 

1891-92 

to 

1895-96. 

1896-97 

to 

1900-01. 

Upper Sutlej .... 
Lower Sutlej .... 
Chenab Inuudatiou 

Muzaffargarh .... 
Indus . . . . . 

Shahpur (Imperial) . 

Ditto (Provincial) . . . 

Ghaggar Canals 

Acres. 

109,334 

181,368 

166,751 

a48,810 

178,053 

11,980 

Acres. 

133,317 

176,361 

156,423 

283,605 

191,194 

18,135 

(«)19,105 

Acres. 

178,664 

177,492 

149,152 

394,705 

176,088 

25,653 

16,352 

Acres. 

186,807 

(c)160,362 

168,241 

293,853 

180,790 

36,492 

23,761 

(6)30,310 

Total 

896,296 

978,133 

1,013,006 

1,069,606 


(a) I'or 1890-91 only. 

(b) For four years (1397-98 to 1900-01) only. 

(e) Area for 1899-1900 was only 91,183 acres, tire minimniii on record. 


It will thus bo seen that the present average irrigating capacity of these 
works is about one million acres per annum, but the fluctuations are great. 
In 1899-1900 the actual area irrigated was 859,981 acres only, and in the 
following year it amounted to 1,357,699. These may be regarded as the 
minimum and maximum areas for the minor works as they now stand. In 
addition to these areas must be considered the area irrigated by the Kabul River 
Canal in the Peshawar district, whioh is a provincial work, and not under the 
Irrigation Department. It is said to have irrigated an average of 26,647 acres 
during the past five years. 

22. Froduotwe value of minor works. Works with capital acoounts .—As 
regards the productive value of these canals, minor works must be considered in two 
classes; those with capital acoounts, and those which have only revenue accounts. 
The only works which have capital accounts are the Dpper Sutlej, the Shahpur 
(Imperial), the Indus, the Ghaggar, and the Kabul River Canals. The average 
net revenue on the Upper Sutlej and Shahpur (Imperial) Canals during the five 
years ending 1900-01, amounted to Rs. 64,016, and Rs. 46,165, respectively; 
amounts which represent a return of 7'64 and 21’43 per cent, on the capital 
cost of the respective works to the end of 1900-01. The figures for the Upper 
Sutlej Canals are, however, affected by large outstanding balances of revenue 
at the end of 1900-01. If these are allow'ed for, the true average return for these 
canals will probably be over 10 per cent. We are unable to determine the 
productive value of the Indus Canals, for, apart from the fluctuations in the 
areas irrigated, there have been changes in the method and rates of assessment, 
and large credits on account of arrears, which render it difficult to ascertain 
the true financial position of these works; but they may probably be considered 
productive. The Ghaggar Canals were constructed by relief labour in 1896-97, 
and no charges have yet been made for irrigation, but it has never been 
expected that the works will be remunerative, as the supply is very precarious. 
'Ihe Kabul River Canal is a highly remunerative Avork, The capital cost to end 
of 1900-01 stood at Rs. 4,83,282 and the net revenue in that year amounted 
to Rs. 1,03,696, or 21'46 per cent. 

23. Froductive value of minor works for which capital accounts are not 
/tep/.—As regards works for whioh revenue accounts only are kept, the 
accounts for the Lower Sutlej and for the Chenah Inundation Canals have hitherto 
been combined, and it is not necessary for onr purposes to separate them, 
although they are to be separated in future. The following table shows the 
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average results of minor works for which no capital accounts are kept during 
the five years ending 1900»01:— 


Name of Canal. 

Averaj^e gross 
revenue per 
annum. 

Average working 
expenses per 
annum. 

Average net 
revenues per 
annum, 

Percentage, 
of working 
expenses on 
gross revenues. 

Lower Sutlej and Chenab . 

Es. 

6,54,825 

Rs 

4,84,518 

Es. 

1,70,307 

74 

Muzaffargarh 

4,07,162 

2,87,306 

1,69,856 

58 

Sliahpur (Provincial) 

47,248 

8,5,812 

11,486 

76 

Total 

11,09,2.85 

j 7,57,636 

3,51,599 

68 

J 


The gross revenue is all fairly creditable to the works. It includes all 
direct receipts, all enhancements or shares of land revenue which hare been 
declared due to canal advantages, and in the cases of the Lower Sutlej and 
Chenab and of the Muzaffargarh Canals, the value of the labour which the 
landowners have supplied for clearances under the conditions of the settle¬ 
ments, and the contributions towards cost of maintenance which have been 
made from the fine fund. The net revenue therefore represents the annual 
profit now derived by Government from the works which it has taken under its 
control. There is another small and recently constructed minor work for which 
no capital account is kept—the Bara Eiver Works which are under the Deputy 
Commissioner of Peshawar. The expenditure on this work to the end of 
1900-01 amounted to" Rs. 97s84i7, but as in the case of the Qhaggar Canals no 
revenue has yet been assessed on the irrigation. 

24. Inundation canals in Firozpur and Bahawalpur.—An account of the 
inundation canals in this province would not be complete without a reference 
to two important systems on the left bank of the Sutlej, which are not under 
the control of the Irrigation Department, viz., the Firozpur and Bahawalpur 
Canals. The former are district canals, and will be considered under pri¬ 
vate works; it may merely be noted here that they have an average 
irrigating capacity of about 160,000 acres per annum. The latter belong to 
the Bahawalpur State, and do not irrigate British territory. They are said to 
irrigate annually an area varying from 647,000 to 994,000 acres, which is 
nearly as great as the total area irrigated by all the inundation canals under 
the Irrigation Department; and their protective and financial value to the 
State cannot be overrated. 

25. Stationary condition of inundation Before leaving the subject 

of existing minor works we would call attention to the inconsiderable increase 
in the area that has been brought under irrigation by certain works during the 
last fifteen years, as exhibited in the table in paragraph 21. It is understood 
that the areas recorded during the last five or six years differ from those 
for former years, in that they exclude areas on which assessments have been 
remitted owing to the crops having failed. It is possible that a deduction 
of not more than 10 per cent, may be made from the figures in the first 
two columns on this account, for purposes of comparison with those in the other 
columns; but even allowing for this there has practically been no progress on 
any works except the Tipper Sutlej and the Shahpur Imperial Canals. These 
are canals which have capital accounts of their own, and a system of assessment 
which ensures an immediate return for any extension of irrigation. The capital 
outlay on these two works during the decade ending with 1900-01 amounted to 
Es. 2,44,001 and Es. 1,34,226 respectively, and. has resulted in a satisfactory 
increase in the area irrigated. The Indus Canals have a capital account, hut 
no expenditure has been incurred against it since 1881; though the evidence 

0 a 
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shows that there is room for extensions on these canals. The Mnzaffargarh 
Canals were transferred fro.m district to departmental management in 1881-82, 
and the increase shown during the two succeeding quinquennia is due partly 
to this cause, partly to expenditure which has been incurred on extensions and 
improvements, and partly to the completion of flood protection embankments, 
the whole cost of which has not been charged against the canals. The condi¬ 
tion of these canals appears, however, to he now stationary, but the Settlement 
Officer, Pundit Hari Kishan Kaul, has referred in his evidence to a number 
of useful improvements and canal-extensions which have been worked out in 
more or less detail by the canal officers, and by which it is anticipated that the 
irrigated area may be extended by 139,000 acres at a cost of less than 7 lakhs. 
This may be a sanguine estimate, but ic shows the opinion of the local officers 
as to the scope which exists for improvement. On the Lower Sutlej and Ohenab 
Canals there has been actual retrogression. In the case of the Sutlej Canals the 
retrogression is more serious than the figures indicate, as the last two columns 
of the table in paragraph 21 include the areas irrigated by the Hajiwah 
Canal, which was taken over by Government in 1891. The area irrigated by 
this canal may he taken at 30,000 acres, and this amount should therefore he 
deducted from.the areas in the last two columns. On the other hand, the 
conditions of the river were exceptionally unfavourable iu 1899-1900, and 
this has unfavourably affected the average in the last column of the table. 
Retrogression is less marked on the Chenah Canals, but there are at any rate no 
signs of progress. At the land-revenue settlement of the Multan district in 1878 
the average area irrigated by the combined Lower Sutlej and Ohenab Canals, 
excluding the Hajiwah, was estimated at 805,963 acres; and if allowance be 
made on the one side for the difference between net and gross areas, and on 
the other for the Hajiwah, the area during the five years ending with 1900-01 
may be taken at about 316,000 acres, showing an increase of only 10,000 acres 
in twenty-three years. 

26. Beason for slow development of irrigation on inundation canals, —It is 
not of course as easy or as profitable to extend irrigation on existing inundation 
canals as it has been possible to do on perennial canals with a certain and assured 
source of supply, hut a comparison of the table in paragraph 21 with that in 
paragraph 15, suggests the idea that inundation canals have not received their 
due share of attention. The real reason for this appears to be that all expenditure 
on minor works, whether incurred on construction, extension, or maintenance, 
has to he met from the minor works grant, or by the amount that can be spared 
from current revenue ; and that the ordinary grant is sufficient for little more 
than the actual maintenance of existing w'orks. On the other hand, there is, as 
we have shown, little diffloulty in obtaining funds for the extension of major 
works to their utmost capacity, the outlay on which is also, as a rule, more 
directly and immediately remunerative. We shall return to this siffiject in the 
next section, but meanwhile state our general conclusion that me Punjab 
minor works, almost all of which traverse districts in which cultivation 
is hardly possible without irrigation, have a great protective value ; they are, 
with hardly an exception, financially very productive or remunerative ; but 
their irrigating capacity is not much greater now than it was 16 years ago, and 
the question of their development, and of devoting more money to their exten¬ 
sion, deserves earnest consideration. 

{Hi).—Scope for further extensions of State irrigation works. 

27. Bower Bari Doah Canal. —The Famine Commission of 1898 referred 
in paragraph 673 of their Report to three great works which had been proposed 
for the extension of irrigation in the Punjab: the Jhelum, the Sind Sagar, and 
the Montgomery Canals, Of these the first, as we have seen, is approaching 
completion, and has been formally opened. A general estimate for the third, 
under the name of the Lower Bari Doah Canal, was submitted by the Local 
Government to the Government of India in October 1901, .a few days before the 
first meeting of the Commission. The project is in itself a most promising one. 
The proposed canal will comma»d a total area of about 1,600,000 acres in the 
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Montgomery and Multan districts, of which over 800,000 acres are situated in 
the Bar and consist entirely of crown waste lands; while the balance is in the 
Bet, or riverain tract, of the Eavi and old Bias rivers. Of this area it is 
proposed to irrigate annually 824,000 acres, of which about 524,000 will be in 
the Bar. The total capital cost is estimated at 31- crores of rupees ; and it is 
anticipated that the net revenue in the eighth year after the commencement 
of irrigation will amount to over 31 lakhs, or 9| per cent, on the capital cost. 
The work will not have the same productive or protective value as the Chenah 
Canal, for it will he more costly to construct and will irrigate a much smaller 
area; but its productive and protective value will nevertheless be very great. 
The Punjab estimates of revenue appear to have been framed with studious 
moderation, and in view of the results which have been attained on all the 
other major works in the province, we have little doubt that this work will 
prove highly remunerative, and have an immense protective value. 


28. Interference with the supply to the Sutlej inundation canals. —There 
is, however, an objection to the scheme which must be considered. The pro“ 
posed canal will draw its supply—about 4,000 cusecs—from the Sutlej, imme^^ 
diately below the confluence of the Bias river. The Sirhiiid Canal now draws 
off the whole of the cold weather supply of the Sutlej, at a point nearly 100 miles 
above the junction, and the new canal will take in almost all the cold weather 
supply of the Bias. It is urged that the construction of the canal will affect 
very prejudicially the four systems of inundation canals on the Sutlej, which 
are situated below the proposed head-works, the Upper and Lower Sutlej 
Canals on the right bank, and the Pirozpur and Bahawalpur Canals on the left. 
The withdrawal of the cold weather supply of the river should not, we think, 
seriously affect inundation canals, because the beds of these canals are, as a 
rule, too high for them to utilize this supply, which passes on unused to the 
sea. The cultivation has adapted itself to these conditions, and the crops do 
not depend on a cold weather supply. It has been stated in evidence before 
us that, owing to the skill and energy displayed by the cultivators of Bahawal¬ 
pur in deepening their canals below the level of cold weather supply, this supply 
is utilized to a great extent in that State; but in the absence of detailed records 
we are unable to say whether the cultivation depending on it is considerable. 
Elsewhere in the Punjab, the inundation canals would certainly not suffer by 
the complete withdrawal of the cold weather supply ; nor would the withdrawal 
of the volume required for the proposed canal seriously affect the supply to the 
inundation canals when the river has risen to full monsoon level, or approxi¬ 
mately from the middle of June to the end of September. The injury which 
is apprehended to these canals is that which may be due to the withdrawal of 
4,000 cusecs during the period that the river is rising to monsoon level at the 
beginning of the irrigation season, or falling below it at the end. 


29. Effect of the opening of the Sirhind Canal on the Sutlej inundation 
cmafs.—-The Wazir of the Bahawalpur State has told us that the working of 
tlie Sirhind Canal has involved a great increase in the State’s expenditure on 
canals, in spite of which the average area irrigated by them has fallen from 
716,365 acres, the average before the canal was opened, to 693,718 acres, the 
present average; that the average area irrigated by river spill has been reduced 
from 620,467 to 324,312 acres; that the spring level in wells has fallen on an 
average 10 feet; and that a number of wells have been abandoned. We cannot 
examine these statements at length, bat there is primd facie no reason to 
suppose that the opening of the Sirhind Canal has caused a reduction in the 
areas irrigated by the inundation canals. There must always have been some 
inundation canals in the State; hut we understand that the development of tlie 
existing system of State Canals was first taken in hand by the Political Agent 
in 1867. The irrigated area had been increased to 295,233 acres in 1872 and 
to 724,960 acres in 1879, when the agency ceased and the canals came under 
the control of the State officials. Prom a statement furnished by the Wazir, 
we have obtained particulars of the average areas irrigated during 
successive quinquennial periods, which are compared below with similar 
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averages f'oruther inundation canals on the Sutlej, including t,he Lower Sohag 
a nd Fara Canal;— 


Canals, 

1876-77 

to 

1880-81. 

1881-82 
i to 

1885-86. 

1886-87 

to 

1890-91. 

1891-92 1 

to 

1896-96. 

1896-97 

to 

1800-01. 

Upper Sutlej . . . . 

Lower Sohag and Para Canal 

Lower Sutlej ..... 
Pirozpur. 

96,754 

157,247 (5) 
73,017 

109,334 
l7,24e(a) 
211, 368(c) 
104,072 

133,310 
44,462 
206,361(c) 

• 139,773 

178,664 

68,991 

177,492 

122,613 

186,807 

74,901 

100,862 

169,628 

Total British Canals .... 

327,018 

442,020 

623,906 

547,760 

581,598 

Bahawalpur State . , , . 

708,179 ((7) 

"741,095 

661,619 

888,209 

743,148 

Totai, 

1,035,197 

1,183,11S 

_ 

j 1,185,52.5 

1,435,969 

1,324,746 


(tf) For ono year only (1885-86). 

(b) For one year only (1880-81). No record for previous yeaja. 

(c) 30.000 acres added for HajivTah Canal. See paragraph 25. 

(d) Average for throe years from 1878-79. 

The withdrawals by the Sirhind Canal were;practically insignificant before 
the year 1887-88. The maximum area recorded on the Bahawalpur Canals 
before that year was 807,058 acres in 1884-85, hut there have since been three 
years in succession (1892 — 95) in each of which the area exceeded 900,000 
acres, the average for the three years being 947,842 acres, while the maximum 
was 094,353 acres, in 1894-95. Th.ere is no indication here of a falling off in 
irrigation in Bahawalpur, although the State may have had to spend more 
money on the maintenance and improvement of its canals than formerly. The 
figures for the Lower Sutlej Canals, to which we have already referred in para¬ 
graph 25, may be thought to indicate retrogression due to the opening of the 
Sirhind Canal ; but, in view of the increase of irrigation shown on the Upper 
Sutlej Canal, it is more probably due to short expenditure on improvements. 
As regards the reduction of the spill area and the fall of spring level, which 
are attributed to floods being lower than formerly, we cannot think that the 
withdrawal of the small quantities taken by the Sirhind Canal could have had 
any appreciable effect on the height or volume of the floods. 

30. Possible improvements in the inundation canals .—Although we think 
it very doubtful whether the opening of the Sirhind Canal has affected the 
inundation canals on both banks of the Sutlej, in any other way than that of 
necessitating a greater expenditure on their maintenance and improvement, we 
do not therefore conclude that a second perennial canal can be opened without 
seriously affecting the efficiency of these canals. The Pirozpur Canals may be 
left out of consideration, as it will not be difficult to arrange for supplying them 
from above the weir which would be built for the supply of the perennial 
canal; an arrangement which would increase their efficiency, though it would 
probably involve a change in the method of their administration. As regards 
the canals on the right bank, all of which are under the Punjab Public Works 
Department, it appears to have been thought hitherto that they can be main¬ 
tained in their present state of efficiency, in spite of the withdrawals from the 
river of the supplies required for the new canal, by the expenditure of a 
moderate sum on their improvement. The mouths of the canals would be 
moved higher up the river; the head channels would be cleared to the greater 
depth which the withdrawal or reduction of the cold weather supply would 
render possible ; the canals would be shortened and straightened, and a greater 
command obtained by cutting,off long loops; and, above all, a great economy 
in distribution would be secured by the substitution of properly aligned distri¬ 
butaries for tlie present village water-courses. Evidence has been placed 
before us which shows, beyond doubt, that there is great scope for improve¬ 
ments of this kind on ail the inundation canals in the Punjab ; but no 
definite or comprehensive schemes have yet been considered for such an im¬ 
provement of the canals on the right bank of the Sutlej as will enable them 
to meet the altered conditions of supply which will result from the opening of 
the Lower Bari Doah Canal, As regards the Bahawalpur Canals, the officers of 
the Irrigation Department had, at the time of our inquiry, no information beyond 
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a map stowing their position, and a statement of the total areas said to have 
been irrigated from them annually since 1871-72. The Superintendent of the 
State maintains that, since the opening of the Sirhind Canal, the State has 
increased the capacity of the canals, has developed their irrigating power by 
the construction of branches, has cleared them earlier, and by skilful draining 
of river-side channels has kept them flowing later. He declares that nothing 
that experience and skill can do has been or will be lacking, but that no efforts 
can meet the diminution of the Sutlej supply which would result from the con¬ 
struction of the proposed canal. 

31. Inadequacy of improvements proposed. —No opinion can be formed 
on this point until the whole Bahawalpur system of canals has been examined 
by an irrigation expert. We understand that an officer has already been 
deputed for the purpose; hut, whatever may be the result of his inquiries, we 
are of opinion that improvements of the kind which have been suggested can 
no longer be regarded as adequate, although they may suffice for the immediate 
object of maintaining the irrigating capacity of the canals at its present level 
even after the opening of the new canal. But it is not enough to prevent retro¬ 
gression ; an effort should be made to develop to the utmost tlie capacity of 
these fine irrigating systems. As fai% at any rate, as the Sutlej is concerned, we 
agree in the opinion expressed by Colonel Grey, the father of both the Biroz- 
pur and the Bahawalpur systems, “ that the days of inundation irrigation have 
passed. The rivers have been or are being tapped to a degree which mucli 
lowers the value of these works by depriving them of the early and late water 
which is so important to irrigation. The method was after all but a makeshift; 
it has had its day, and the time has come for arresting the summer floods by 
weirs, and for distributing them scientifically over the country to afford a duty 
of 200 acres to the cusec, instead of the 30 or 40 acres which is the average of 
inundation canals.” A similar opinion has been expressed by Mr. Preston, late 
Chief Engineer, Punjab Irrigation Works, and now Inspector General of 
Irrigation in India. 

32. Proposed construction of weirs across river. The Sutlej Valley canals 
project. —The project for the Lower Bari Doab includes the construction of a 
weir across the Sutlej immediately below the canal off-take. There should be 
no engineering difficulty in constructing similar weirs at suitable points lower 
down the river, and it is probable that one or two additional weirs would suffice 
for the requirements of all existing inundation canals, on both banks of the 
river, which would draw their supplies from feeders taking off above them. 
The cold weather supply in the river will not be available for these canals, 
but they will get the benefit, even in the cold w’-eather, of all surplus water and 
freshets; and the construction of weirs will enable them to utilize, to the extent 
of their requirements, every drop of Avater in the river, from the time that the 
supply rises above the requirements of the perennial canals to the time that it 
falls below them. The irrigation season will be lengthened at both ends, and 
the canals will be independent of all fluctuations in the level of the river water 
surface throughout the season. We cannot hazard an opinion as to cost of the 
works required, but avb think it not improbable that they would prove directly 
remunerative. As shown in paragraph 29 the present average irrigating capa¬ 
city of all the existing British inundation canals on the Sutlej may be estimated 
at 680,000 acres; but the maximum capacity may be taken at 880,000 acres, and 
this w'ould almost certainly become the average capacity if the works proposed 
were carried out, so that there would be an increase of 300,000 acres. In 
addition many extensions would be possible into high and dry lands that cannot 
be commanded by the present canals, where high rates would be readily paid 
for the advantages of irrigation. It is also probable that there would be even¬ 
tually a considerable enhancement of the revenue deriA^ed from existing 
irrigation; an enhancement Avhieh would be justified in consideration partly 
of the greater regularity and certainty of the supply, and partly of the reduction 
which will almost certainly bo effected in the cost of silt clearances in the 
village water-courses—at present a serious tax on the cultivators. But 
even if the new works are not likely to prove directly remunerative as financial 
iavestruents, we may fairly set against any loss that maybe anticipated, the 



profits which will be derived from the proposed Lower Bari Doab Canal. If 
the two schemes arc considered together, as they should be, there appears every 
probability that they will, as a whole, fulfil the conditions of a productive work. 
The scheme of weirs, or as we may call it, the Sutlej Valley Canals project, 
cannot of course be carried out in its entirety without the co-operation of the 
Bahawalpur State ; but irrigation is so essential to the prosperity of that State 
and its advantages are so keenly appreciated by the people, that there will 
probably be no greater difficulty in entering into a satisfactory arrangement 
with the Durbar, than was experienced with the Plmlkian States in the case 
of the Sirhind Canal. We understand, indeed,* that the Durbar has been, for 
some years, setting aside money for the construction of weirs and the remodel¬ 
ling of canals ; and we have no doubt that it will be prepared to pay its fair 
share of the cost of any works that may be proposed. 

33. Projects for Lower Bari Boob Canal and Sutlej Valley Canals 
should he prosecuted ooncihrrently return to the Lower Bari Doab Canal. 
We are impressed with the great protective and productive value of that project; 
but we think that the construction of this canal must involve, as a necessary 
consequence, the prosecution, not subsequently but concurrently, of the pro¬ 
posed Sutlej Valley Canal project. If the necessity for the latter project is ad¬ 
mitted, it is possible, though by no means certain, that the altered conditions may 
render it desirable to reconsider the question of the site proposed for the Lower 
Bari Doab. Canal head-works, which may, of course, affect the alignment and 
grading of the main line. We, therefore, submitted to the Government of 
India, soon after we left the province, an ad interim recommendation that 
nothing should Ije done to commit Government to the site now proposed until 
the question had been considered from the new point of view. We understand 
that the Local Government has since submitted a report on the subject; but it 
will probably be unnecessary to come to an immediate decision on the point, 
as in the meanwhile other important proposals have been before us, the 
adoption of which would render it unnecessary to construct any head-works on 
the Sutlej at all, at any rate for some years to come. 

34!. Mr. Wilson's objections to the present Lower Bari Doab Canal project. 
—The first suggestion or rough outline of the proposals to which we refer is 
contained in two Notes—one on the Lower Bari Doab project, and the other on 
‘ Euture Irrigation Policy in the Punjab’—by the Jlonourable Mr. J. Wilson, 
C.S.I., Settlement Commissioner of the Punjab, and our colleague on the Com¬ 
mission during its stay in that province. Mr, Wilson objects to the proposed 
Lower Bari Doab project, on the ground that it will not only deprive the desert 
country to the south of any chance of future irrigation on a large scale, but will 
also leave unutilized the surplus waters of the Chenab and Jbelum, which now 
flow uselessly to the sea, and which might be utilized iu the irrigation of the 
Lower Bari Doab; thereby setting free the surplus and cold weather supply 
of the Bias and Sutlej for diversion to the “ untold millions of acres in llaj- 
putana udiich it is quite feasible to irrigate from the Punjab rivers.” Mr. Wil¬ 
son’s notes had not been considered by the Punjab Irrigation Officers when 
we visited that province; and we were unable then to form any definite opinion 
as to the feasibility or merits of his proposal, which has since been put into 
a more definite form and strongly advocated in a memorandum which has been 
forwarded to us by Colonel S. L. Jacob, C.I.E., E-.E., a late Chief Engineer in 
the Punjab, and an officer with very long experience in Punjab irrigation 
works. Colonel Jacob’s memorandum was written in England at a time when 
the writer had no opportunity of referring to maps and levels; but the question 
is of sucli undoubted importance that we have endeavoured to form an 
opinion of it in the light of information on the more salient points which has 
been supplied to us by Mr. Piold, Officiating Chief Engineer, Irrigation Works, 
Punjab. 

35. There is somotliing very attractive in the proposal to divert eastward 
the ample surplus of such rivers as the Indus or the Jhelum, and thus leave 
the waters of tho Bias and the Sutlej free for the irrigation of the country on 
the left bank of the latter. Leaving tho Indus for tho present out of the 
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question, our information points to the conclusion that the cold weather sur¬ 
plus of the Jhelum alone will ordinarily be enough, although not more than 
enough, for the rahi irrigation of the ai’ea which it has boon proposed to com¬ 
mand by means of a Lower Bari Doab Canal from the Sutlej. It also appears 
certain that, qua levels, a canal taking off from the Chenab at or above 
Khanki could command every acre of the same area, But the proposal is 
open, priwid facie, to two serious objections. The crest of the Khanki weir on 
the Chenab is 14 feet higher than that of the Jhelum weir at Rasul, and, in 
order to deliver Jhelum water into the Chenab at or above Khanki, it would be 
necessary to draw it off several miles above Rasul, or oven above the town of 
Jhelum itself, and to carry the canal either through or I'ound the Pabbi range 
of hills. It may well be doubted w'hether this is practicable at any cost which 
is not virtually prohibitive; and also whether any canal taking off from the 
Chenab below Khanki. would command an area sufficiently large for the purpose 
in view. In the second place, it is very doubtful whether the extent and quality 
of the land that could possibly be commanded by any canal taking off from the 
left bank of the Sutlej, are such as would justify the heavy additional expen¬ 
diture which the adoption of this scheme would involve, as compared with the 
cost of the present Lower Bari Doab scheme. Such a canal would command a 
belt of land in British territory lying between the areas which are at present 
served by the Sirhind Canal aud the Fazilka Inundation Canals ; but the only 
portion of Rajputana which could possibly bo brought under command would 
be the north-west corner of Bikanir. Beyond this the caual would lie entirely 
in the desert land of Babawalpur, which was formerly traversed by the (Jbaggar 
Nullah. Tills tract is said to be covered with sandhills, and practically unin¬ 
habited ; and it appears to he as unpromising a field for the extension of irriga¬ 
tion as the Sind-Sagar Thai, with the further disadvantage that it belongs to 
a Native State, from which Government could not recover as large a share of 
the profits of irrigation as it is able to do when canals are carried into crown 
waste. Moreover, if the canal bo ever made, it will be as obligatory to con¬ 
struct supplementary works lower down the Sutlej, for protecting the interests 
of the inundation canals, as it will be if a right bank canal is constructed. It 
may, therefore, reasonably be doubted whether a left bank canal from the Sutlej 
will ever be constructed, even if the present cold weather supply of the Bias is 
reserved for it; and this doubt must always be borne in mind when considering 
the extra expenditure which will be involved in the adoption of Mr. Wilson’s 
proposal. 

36. These objections have no doubt great weight, but we cannot at this 
stage regard them as conclusive. Even if the canal on the left bank of the 
Sutlej should never be made, it will be no small advantage if the waters from 
the western rivers can be drawn on for the Lower Bari Doab, and the supply 
in the Sutlej reserved for the existing inundation canals on both banks. 
The objections which have been raised by the owners of the .Firozpur canals, 
and by the Babawalpur State, to the diversion of Sutlej water to the high lands 
of the Doab, w'ould fall to the ground; for existing conditions would not be 
interfered with at all, and it w'ould be unnecessary to consider at present the 
question of additional weirs across the Sutlej for safeguarding the interests of 
the inundation canals. Proposals to this end could be considered at any futuie 
time on their merits, but they would not be rendered obligatory by the alienation 
of any part of the Sutlej supply to lands which have not hitherto been served 
by it. Moreover, some hesitation may well be felt before undertaking such a 
scheme as the present Lower Bari Doab project, which, whatever its merits, will 
have the effect of rendering it impossible for our successors for all time to utilize 
the waters of the Sutlej for extensions of irrigation on its left bank. However 
unpromising such extensions may now appear, a time may come, in a more or 
less distant future, when the pressure of population and many other causes may 
justify their construction. Important as these considerations are, there is of 
course a limit to the amount of extra expenditure which could ’be justified. 
There is, however, another argument which will affect the question of cost. If 
it be practicable to divert the waters of the Jhelum into the Chenab above 
Khanki, there would be in the Chenab river, so aided from the Jhelum, 
surplus sufficient to give hharif irrigation and at least one rabi watering for a 
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large and unprotected area in the Sialkot, Gujranwala, and Lahore districts, 
r.nd its productive and protective value would be so great as to justify an expen- 
diiure cn tbe Jlielum diverfion uhich miglit otherwise appear prohibitive. 

37. In xdew of these considerations, we addressed a communication to the 
Go vernment of India in December 1902, in wbieh, after pointing out the 
donbts which existed as to the practicability of Mr, Wilson’s proposals, we 
remarked that we could not regard them as conclusive ; and we recommended 
that no action should he taken committing Government to the construction of 
the Lower Bari Doab Canal, as already designed, until the whole question had. 
been more fully examined ; and especially until some idea could be formed of the 
feasibility and cost of diverting Jheliim water into the Cherab above the Khanki 
weir, which we regard as the crua; of the whole problem. We have since heard 
with satisfaction that proposals to the same effect had been independently put 
forward by the Punjab Government, and that the necessary investigations 
have been started. 

38. We have also recently seen a memorandum by Mr. L. W. Dane, the 
late Resident at Kashmir, and a note by the Kashmir State Engineer, in which 
it is stated that not less than 20,000 million cubic feet of water might, at very 
small cost, be stored in the Wular Lake, and he made available for supplement¬ 
ing the cold weather supply in the Jhelum. This scheme, which would in 
many ways he advantageous to the State, has an important hearing on the 
present proposals. If it is not feasible to divert the jhelum into the Chenah 
above Khanki, the supplementary supplies which may he obtained from storage 
in the Wular Lake will be of little advantage to the Punjab, But if such a 
diversion can be made, this supply, which will he equivalent to 2,000 cusecs 
during four months, will he invaluable. It will not only permit a great 
enlargement of the scope of the proposed new canal, but it will also absolutely 
ensure the Chaj, the Bachna, and the Lower Bari Doabs against all possibility 
of failure of the rabi supply even in the driest years. Ihis important scheme 
will doubtless be carefully examined by the Punjab officers in connection with 
the new proposals, to which it may give an entirely new aspect, Tlie fact that 
the future extensions of irrigation in Bikonir or Babawalpnv may depend on 
the construction of a storage work in Kashmir, is a signal illustration of the 
width of view from which large irrigation projects must now be regarded, and 
of the extent and character of the investigations which they involve. 

39. To complete our remarks on this subject it may be added that the waters 
of the Indus cannot he utilized to any considerable degree for extensions of irriga¬ 
tion in the Doabs to the east. The Indus could not be diverted unto the Jhelum 
at a point much higher than Khushab, except by means of a channel that would 
have 10 be carried through the Salt Range ; and the command that wduld be 
obtained from Khushab would be insufficient. The most practicable wky of 
supplementing the cold wmatlier supply of the Jhelum above Khushab wouh^ 
appear to be by storage in the Wular Lake. It is doubtful whether the diversion 
of Indus water into the Jhelum, at or below Khusliab, would ever result in any 
extension of irrigation at all commensurate with the cost ; but the question can 
he considered with much greater advantage when the scheme for the irrigation 
of the Sind Sagar Doab is taken up. It may then be found advisable to make 
escape channels from the canal into the Chenah, which may be utilized when 
necessary for the diversion of surplus Indus water, to be picked up at a weir 
below the confluence of the Jhelum and Chenah. 

40. Sind Sagar Canal .—The Sind Sagar Canal was first contemplated more 
than thirty years ago, when some prelimin,ary surveys were made for the 
purpose of determining the feasibility and probable cost of drawing water from 
the Indus opposite Kalabagh, and delivering it into the Sind Sagar Doab—a 
wide expanse of desert in the Dera Ismail Khan (now Mian wall) and Muzaffar- 
garh districts. The prospects of the scheme were not very favourable, and it has 
remained in abeyance in favour of the more promising schemes wdiich have since 
been completed or proposed. The Eamine Commission of 1878-80 stated that it 
had been estimated that If million acres could be irrigated annually by this 



work; kut the late Chief Engineer, Irrigation Works, Punjab, who had recently 
inspected portion of the area to be comoianded, informed us that there are large 
tracts of theDoab which will not repay cultivation, owing to the poorness of the 
soil and the prevalence of sandhills. Mr. Ward, of the Punjab Irrigation 
Eepartment, has since been deputed to make a thorough reconnaissance of the 
whole tract, and determine the area that can be brought under eultiyation. 
Pie lias recently submitted an interesting and valuable report, of which a copy 
has been supplied to us. Mr. Ward estimates that over 30 per cent, of the 
w'hole area which tlie canal could command is covered by sandhills; but in one 
large block of 3,000 square miles on the western side of the tract the sandhills 
cover only 20 per cent, of the area. In this block the soil between the hills is 
generally of a loamy nature and seems to be suited for canal irrigation, although 
it is inferior to the average quality of soil in the tracts watered by the Chenab 
and Jhelum Canals, and, certainly in the sandier parts, cultivation will be 
unprofitable without a good supply of manure. Between this block on the 
west, and the Jhelum and Chenab rivers on the east, there is another large 
block covering 5,000 square miles of what Mr. Ward calls “grazing lands.’* 
Here the sandhills cover, on an average, over 36 per cent, of the surface, but 
only 10 per cent, in one long and narrow strip of 400 square miles. Mr. Ward 
excludes this strip of good land from his first division, only because it lies out* 
side of the compact area which would be irrigated by the canal. Within this 
large block, if canal water is introduced at all, its chief use would be to provide 
water for stock and the means of cultivating the narrow strips of good soil 
adjoining the drainage lines. It appears that the southern portion of the 
western block, or the Muzaffargarh Thalt could be brought under irrigation at 
a comparatively small cost by means of an inundation canal taking off from 
the Indus near Bhakkar; and Mr. Ward suggests that such a canal may be 
made in the first place, as a means of testing the capacity of the Doab for irri¬ 
gation. Such a work would probably be remunerative in itself, as it would be 
in efiect an extension of the Mnzaffargarh system of inundation canals ; but it 
would also be of great value as a means of ascertaining the profits that may 
be expected from cultivation in the Thai if irrigation can be introduced, 
and of obtaining much useful information on many of the doubtful points 
which will have to be considered before Government commits itself to the 
construction of such a work as the Sind Sagar Canal. For this reason we 
think that, if such an experimental canal can be carried out at a moderate 
cost, it should be undertaken as soon as may he convenient. But we cannot 
recommend that the Sind Sagar Canal itself should he put in hand, until the 
Lower Bari Doab Canal and its allied works are approaching completion. It is 
certain to be more costly and less remunerative than any other major work 
which has hitherto been constructed in the Punjab ; and, although every 
project for the extension of irrigation into desert tracts, and for the consequent 
increase of the reserve food supplies of the country, is deserving of consideration, 
protection is not urgently required in this tract, which is very sparsely popu¬ 
lated. Nevertheless wQ hope that it may be possible to undertake this work a 
few years hence, and so complete the great programme of perennial canals from 
the Punjab rivers which will not only protect the province from famine, but 
also render it the most important granary of India. 

41. Extensions of existing perennial canals .—We have next to consider the 
possible extensions of existing perennial canals. We have shown, in the preceding 
section of this chapter, how much has been done during the last ten years to 
develop the irrigating capacity of these works; and we have no doubt that this 
policy of extension will be continued without interruption in future, until it 
has reached the utmost practicable limit. This limit will apparently have been 
nearly reached on the Bari Doab Canal, when the works now in progress have 
been completed; but some further extension may be possible on the Swat 
River Canal. The Sidhnai cannot effectively command a much larger area, 
and further ex^.ensions of irrigation in the Multan district will be effected by 
the proposed lower Bari Doab Canal; while future development of the Lower 
Sohag and Para should he considered in connection with the Sutlej Valley 
scheme. There remain the Western Jumna and Sirhind Canals, w'hicli require 
special consideration, because any extensions which can be made on these 
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Canals will benefit Rolitak and Hissar, whieli, as we bave already shown, are 
the two most insecure districts in the Punjab. 

42. Western Jtmina Ganal.. Curtailment of cold weather supply in certain 
tracts .—It has been shown, in the table in paragraph 17, that while the 
Western Jumna Canal irrigated only 693 villages in 1877-78, its waters supplied 
1,167 villages in 1897-98. Tliere would appear to be little possibility of further 
extension, although there is a considerable scope in the Rohtak and Hissar 
districts for the utilization of any w^ater that could be made available. Various 
suggestions have been made for increasing the supply, none of which has, 
however, been carefully worked out, so that we can only refer to them in 
general terms. The first of these involves the curtailment of the present 
supply to certain areas of the Karnal and Delhi districts, which ordinarily enjoy a 
favourable rainfall, aud in which the spring level is sufiioiently near the 
surface to allow of wells being constructed and worked with profit; and the 
diversion of the water thus economized to tracts which are in more urgent need 
of protection. 

43. Since the canal was re aligned in 1880, the supply of water to indivi¬ 
dual villages of these two districts has already been very largely restricted by 
reducing the size of the village outlets, and by lengthening the intervals between 
the turns when the branches are opened in rotation during seasons of short 
supply; but the restriction has been based upon considerations connected with 
the welfare of the villages themselves, which had suffered from the too profuse 
irrigation of excessive areas. The process, if carried out with judgment, is 
beneficial both to those from whom the water is taken and to those to whom it 
is given; but indications are not wanting that it has probably approached its 
limit. It is now proposed to go further, and to reduce the supply, not, as 
hitherto, on the ground that it is advisable to do so in the interests of the people 
whose supply is to be restricted, but on the ground that the water is move 
urgently needed elsewhere. The specific proposal w’hieh was placed before us, 
and which has been supported not only by the Canal Officers, but by Mr. 
H. 0, Tanshawe, late Commissioner of the Delhi Division, and by the Honour¬ 
able Mr. J. Wilson, Director of Land Settlements and Records, is, following the 
practice already in force in the upper parts of the Bari Doab Canal, to close 
most of the distributaries on the Delhi Branch from the 16th October for the 
rabi months, opening them again for ten days only in November. This would 
probably release about 300 cusecs during the rabi, which might be utilized to 
irrigate some 45,000 acres elsewhere. It is recognized that the complete 
withdrawal of irrigation during the season may affect the crops injuriously, 
and that it may he necessary to supplement the diminished supply from the 
canal by the construction of wells throughout the area affected. But it is 
proposed to introduce the change only upon those distributaries where the 
spring level is within 15 feet of the surface, and where, therefore, the construc¬ 
tion of wells is easy ; and it is urged that the water is more needed, and could 
he used to greater profit, in drier tracts where irrigation is more constantly and 
more urgently required, where there is always less rainfall, and where the 
spring level in wells is not within a workable distance from the grcund level. 

44. On the other hand, it must be remembered that the irrigation which it is 
proposed to restrict dates back some sixty years or more, during which period 
canal water has been freely supplied, anS that the agricultural economy of the 
villages has gradually adapted itself to these conditions. The old wells have fallen 
in; the bullocks necessary to work them have disappeared ; the density of the 
population has increased, and with it that subdivision of holdings whicii is one of 
the most effective obstacles to irrigation from wells; the leading staples have 
changed, and with them the whole course of agricultural practice. The people 
of the tract in question rely largely upon the cultivation of sugarcane, not 
only for the payment of the Government revenue, which can always be reduced, 
hut also for their own subsistence ; and if, as some contend, the withdrawal of 
canal water early in November would cause injury to sugarcane, the number of 
wells which would be required to take the place of the canal in the large area 
under cane would undoubtedly be very great. It is urged that it is unlikely 
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that the people would construct them unless Government supplied the funds, 
in which case the cost would he prohibitive; that they would attempt to 
struggle on without them until their resources had become so seriously crippled 
that the means of construction would no longer be forthcoming ; and that, even 
if the wells were constructed, the fall in the spring level, which would inevitably 
follow so large a reduction of canal irrigation, would shortly leave them useless. 

46. We fully recognize that the tracts to which it is proposed to transfer 
the water are far more urgently in need of that protection which canal water 
affords, than are those from which it is proposed to withdraw it; and if it were 
a question of initial distribution, we should unhesitatingly support the proposal. 
But if the witlidrawal of the water is to inflict substantial and permanent 
injury upon people who have enjoyed it for two generations, it would clearly 
not be right to withdraw it, merely in order to take it to another tract which 
is more urgently in need of protection. We do not feel that the information at 
our disposal is sufiBoiently complete to justify us in expressing a final opinion on 
the merits of this proposal; but until it has been examined and recommended 
by the highest revenue authority in the Province and by the Local Government, 
we are unable to assume that any considerable portion of the cold-weather 
supply hitherto assigned to the Delhi Branch can be regarded as available for 
diversion to Hissar. 

46. Supplementary supplies from the Jumna,-A. second suggestion which 
has been made is the construction of subsidiary head-works at some suitable 
point on the Jumna, such as Panipat, from which a supplementary supply 
might be drawn during the kharif for the extension of irrigation into Bohtak 
and Hissar, The proposal appears never to have been seriously considered, but 
we find that the Jumna differs from all the other Punjab rivers in the short 
duration of its flood supply. It is doubtful whether a supplementary supply 
would be available for more than two months in the year, and this would be of 
little use. The present authorized maximum supply in the canal is 6,400 
ouseos, and it has been stated that this might be increased to 7,000, bat that 
the additional supply of only 600 cusecs would not, as a rule, be available 
before the 16th June or after the 25th September. If, as seems probable, the 
main canal can be made to carry this extra supply, it would be better to take 
it in at the present head of the canal. The possibility of doing this deserves 
consideration; but the cost of, and objections to, a subsidiary head would, as 
compared with the extra supply that could be obtained, be so great that the 
matter is not worth further examination. 

47. Reduction of the Eastern Jumna CanaVs share of the supply in the 
river ,—A third suggestion which has been made is the reduction of the Eastern 
Jumna Canal’s share of the cold-weather supply in the Jumna. During the last 
forty or fifty years, the supply has been distributed between the Western and 
Eastern Jumna Canals in the proportion of two to one. If the Eastern Jumna 
share is in excess of requirements, the surplus is passed on to the Agra Canal. 
This arrangement, which has been agreed to by the two Local Governments con¬ 
cerned, is of such long standing that we hesitate to propose any modification 
of it. Although it may be admitted that the necessity for irrigation in the 
southern districts of the Punjab is greater than in the tracts that might be 
served by any possible extension of the Eastern Jumna Canal, we have found 
that the Agra Canal depends for its cold-weather supply on the surplus not 
only of the Eastern Jumna hut also of the Ganges Canal, which is passed 
into it via the Hindun. Eecent extensions of the Ganges Canal, such as the 
Eatehpur Branch and the Mat Branch extensions, will tend to reduce in future 
the surplus which has hitherto been available from this source, and there have 
also been considerable extensions on the Agra Canal itself. We are satisfied 
that under present conditions no reduction of the Eastern Jumna share could be 
made which would be sufficient to permit any considerable extension of the 
branches of the Western Jumna Canal. On the whole, therefore, we are un¬ 
willing to recommend any alteration of the existing time-honoured arrange¬ 
ment-or to deprive the United Provinces of the incentive to economy in 
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distribution wbichis afforded by the possibility of utilizing mother parts of the 
province the water which may be saved. 

48. In paragraph 521 we, however, make a suggestion which if carried 
out would render it possible to divert into the Western Junana not mertdy 
a small fraction, but nearly two-thirds, of the cold-weather supply which 
is now- taken into the Eastern Junana Canal. The suggestion is that the 
Eastern Jumna Canal should be fed from the Ganges, the supply in which 
would be supplemented by water to be drawn from the Sardali river. If this 
scheme, which has many other points to recommend it, could be carried out, the 
canal irrigated area in Eohtak and Hissar could be increased by 60,000 or 
80,000 acres. The value of a project by which such results may be attained 
in these districts, wall be very inadequately represented by the direct monetary 
return. 

49. Storage works and puddling of canal channels .'—Two other suggestions 
may he noted for increasing the cold-weather supply of the Western Jumna and 
other canals: the construction of storage reservoii's in the hills; and the puddling 
of the canal channels and village water-courses. The Jnmna has never, we 
believe, been examined for sites for storage avorks; hut the slope in the river bed is so 
great that we do not think it at all probable that reservoirs of the capacity required 
could be constructed, except at a prohibitive cost, and there would then be 
great danger of their filling up with boulders and shingle. The question of 
channel puddling appears to us, however, to deserve careful consideration. It is 
well known that only a small percentage of the water entering the head of a canal 
is actually delivered on the fields; and many estimates have been made of the 
losses in main canals and branches, in distributaries, and in village water-courses. 
We understand that there are several sections of the Western Jumna Canal and 
its branches in which heavy loss by percolation or absorption is known to occur, 
and is evidenced by the height of the spring level and, in some cases, even by 
the palpable water-logging of adjacent lands. A double benefit would be gained 
if this could bo prevented and the water now lost by percolation utilized for 
extensions of irrigation. The objections to channel puddling are that the process 
is very expensive, that it can only be carried out intermittently during closures, 
and that it is difficult to judge of the utility or effectiveness of such work 
until it has been carried out on a very extensive scale. Much might, however, 
be done if money and tlie best professional skill were made available for conclu¬ 
sive experiments. The first point is to ascertain by repeated observations, care¬ 
fully devised ad hoc, the actual loss by absorption in a given length of channel, 
and the effect on spring levels in the vicinity. Sections in this length should 
then be puddled as opportunity offers, and the observations repeated as each 
section is completed. In this way it will be possible to obtain a quantitative 
idea of the value of puddling, which may justify future expenditure on a 
scale that may at present seem prohibitive, although it would possibly be 
really remunerative. The long closures of the Delhi Branch would render this 
an ideal channel for such purposes; and we would recommend that the reach in 
which loss by percolation is known to he most serious should he placed under 
observation and subsequently puddled as an experiment. It is indeed possible 
that the next great step to he taken in the development of the canals of 
Northern India, may be in this direction; and that their efficiency may be very 
largely increased by reducing the great loss that now occurs by percolation. 

60. Some interesting evidence on this point has been laid before us by 
Mr. Kennedy, Superintending Engineer, Punjab, who has recently returned 
from a tour in the United States, undertaken with the object of inspecting 
the principal irrigation works in the Western States, where it is said that great 
efforts are made to minimize the loss by percolation in canals and water-courses ; 
many miles of distributary channels being lined by their proprietors either 
with masonry or with a cement plaster, particularly in the case of orchard irriga¬ 
tion. Mr. Kennedy is of opinion that the lining of channels should begin with 
the water-courses or smaller distributaries; and be has adduced calculations, based 
on observations made by him many years ago, to show that a greater saving of 
loss by percolation wiU be effected by a given expenditure if the outlay is incurred 
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on a number of small channels, than if it were spent in lining a main canal. 
The available data are too scanty to justify any definite conclusion, but it is 
3ertain that in India the lining of private water-courses would have to be 
undertaken by the State, and that the subsequent maintenance of thousands of 
miles of village channels would be extremely costly and difiicult. On this 
account we think that attention should first be directed to those sections of 
Government channels in which the loss by percolation is known or believed to be 
most considerable. At the same time we strongly recommend that systematic 
observations be made, on a considerable scale, of the loss by percolation in channels 
of all .sizes and classes ; and that, when this has been determined, money should 
be freely allotted for the experimental lining of many of them, for the purpose 
of determining the most effective and economical form of lining, and the saving 
of water that may be effected thereby. Such experiments may be most advan¬ 
tageously carried out on the Western Jumna and Sirhind Canals, on each of 
which there is a wide field for the utilization of whatever water may be saved. 
There is every reason to believe that on these canals the expenditure would be 
reproductive, 

51, Extensions of the Sirhind Canal. —Tire Sirhind Canal area admits of 
extension in two directions. Distributaries from the British branches might be 
extended into the long belt of land in the Ludhiana and Lirozpur districts, 
between the present boundary of irrigation and the edge of the Sutlej Jchadir ; 
but protection is not urgently required in this tract, and the supply to these 
branches is not in excess of present requirements. A great part of this area 
would be commanded by the canal on the left bank of the Sutlej, referred 
to in paragraph 36, if this is ever constructed. A small portion of the Hissar 
district can be commanded from the Native States’ branches, but the distribution 
on these branches, except as between State and State, is not under the control 
of the Punjab Irrigation Department. Mr. Parrant, who has been for five years 
the State Engineer in charge of the Patiala Canals, has given evidence to the 
effect that the Native State’s share of the canal supply, to nhich it is entitled 
under the terms of the Canal Agreement, is fully utilized in the rabi, but has 
always been in excess of requirements during the Jeharif, except in the famine 
year of 1899 when every drop was used. 

52, Limits to possible extensions from the Western Jumna and Sirhind 
Canals into famine districts. —It seems doubtful whether it will, at any rate for 
some years to come, be possible by any practical measures to increase the area 
under irrigation from the W’estern Jumna and Sirhind Canals in the Rohtak 
and Hissar-districts by more than about 60,000 acres, which, however valuable, 
will be quite insufficient to afford complete protection against famine. In the 
southern parts of these districts the ground rises towards the Bajputana high¬ 
lands, and cannot be commanded by any Punjab Canal. This high tract in¬ 
cludes portions of Jind and Patiala territory to which also there is no hope 
of extending canal irrigation. 

53, Extensions of inundation canals. have already shown how little 
has been done to extend or develop irrigation on these canals ; and we have also 
had evidence to show how much could be done both by adding new canals 
to existing systems, and by cariying out improvements of the kind indicated in 
paragraph 30, if funds could be more liberally provided for the purpose. 
The present system of distribution is unscientific in the extreme, and wasteful 
both of water and of the labonr of the people. The canals were for the most 
part made in the first instance without professional advice, and, as we have 
shown, want of funds has prevented any improvement save of the smallest and 
most unsystematic nature. Eegard must, however, be paid to the extension of 
cultivation ; the increase of population; the rise in the value of agricultural pro¬ 
duce ; and the fact that the abstraction of a constantly increasing portion of the 
supply for new canals, perennial and inundation, has made and will continue 
to make it more and more difficult to maintain the early flow which is so 
important to valuable crops such as indigo, and the late flow which is absolutely 
essential to rabi cultivation. All these facts imperatively call for a systematic 
remodelling of the machinery of distribution, which will result in economy 
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of water, the saving of labour, a more regular and certam supply, increased 
protection against flooding, the extension of cultivation and increase of revenue 
by the command of new areas, and the enhancement of revenue on existing 
cultivation which greater security will render possible. If the proposals for a 
Sutlej Valley Canals project are favourably entertained, the Upper and Lower 
Sutleji Inundation Canals w^ould be remodelled in connection with that scheme ; 
but if the scheme is not taken up, a great deal can be done to improve them as 
they stand. Improvements on the Shah pur Imperial Canals w'ill probably take 
the form of connecting them with the Jhelum Canal system. As regards the 
other inundation canals—the Lower Chenab, the Muzaffargarh, and the Indus- 
all of which take off from either the Chenab or the Indus, we do not think that 
it will be necessary for many years, if ever, to consider the question of connect¬ 
ing them with weirs across these rivers. The cost and difficulties would be too 
great and the field for extensions too small. But we are of opinion that the 
efficiency of each of these systems can be immensely improved and extended, at 
a very moderate cost, on the lines indicated in paragraph 30. 

64. New provincial irrigation worJcs .—So far we have been considering 
possible extensions of irrigation works which under present arrangements would 
be classed as Imperial. There is, however, scope in many districts for smaller 
irrigation works, which, whether constructed by the Irrigation Department or 
not, would probably be managed after completion by the District Officer, and 
would ordinarily be undertaken as provincial works. The proposals for works 
of this kind which have come to our notice are not very numerous; but the 
scantiness of the programme appears to be due, not to the narrowness of the 
field for such works, but rather to the want of funds, and of a suitable and 
clearly-defined policy in financing works for the extension of irrigation. We 
understand that under the provincial settlement the whole of the direct revenue 
from provincial irrigation works has been assigned to the province ; that it 
was estimated that this would exceed the cost of maintaining the works by 
Rs. 46,000 per annum, which would be available for the construction of new 
works} but that this surplus has not been available for the purpose, owing 
to the demands for plague and famine expenditure. 

55. One of the most important schemes that have been brought to our 
notice is the Hazar Khani branch of the Kabul River Canal, which is estimated 
to irrigate 11,000 acres of land in the Peshawar district and to fulfil the con¬ 
ditions of a productive work. This promising scheme has been held in abeyance 
for the past five or six years solely for want of funds, but we learn that it has 
been sanctioned since our visit to the Punjab. Another pK)ject is that 
^or a new inundation canal in Dera Ismail Khan, which, it is anticipated, 
would irrigate 84,000 or 54,000 acres, according to the line ultimately 
adopted. The cost of the preliminary surveys was estimated in 1900 at 
Rs. 18,000, which, under present arrangements, would be chargeable to provin¬ 
cial revenues. The funds could not be provided by the Provincial Government, 
nor by the District Board—an alternative which appears to have been consi¬ 
dered ; and eventually an application was made to the Government of India for 
a contribution towards the cost of the survey from Imperial revenues, on the 
ground of the political advantages anticipated from the construction of the 
canal. The application was negatived, as the Government of India did not 
consider that the political advantages were sufficient to justify a contribution 
from Imperial revenues under the existing provincial settlement. We were 
informed that an allotment of Rs. 18,000 was subsequently made by the Local 
Government in 1901-02, and that the surveys were to have been carried out 
last cold weather. We refer to this merely as an instance of the difficulty in pre¬ 
paring extensive programmes for new provincial irrigation works. It is not 
onliy that funds cannot be found for the surveys, but there is also little induce¬ 
ment to undertake surveys when it is realized that funds will not be available 
for the prosecution of the works, however promising they may be. Many other 
proposals for small provincial works have recently been under consideration, 
some of which have been abandoned under the advice of the Irrigation officers, 
while others are in abeyance pending further surveys or inquiries, or for want 
of funds. Among these may be mentioned the Kala Canal to irrigate 10,000 
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acres in the Jlielum district; an extension at the cost of provincial revenues of 
the Shah Nahr Canal to irrigate about 1,000 acres in the Iloshiarpur district; 
the Ujh River Canal in the Qurdaspur district, the prospects of wliich appear 
to be very uncertain; a canal from the right bank of the Indus at Pihur, which 
would protect about 40 villages in the Peshawar district, and a now inundation 
canal in the Pirozpur district which would irrigate about 34,000 acres annually. 
The first and last of these works appear to be the most promising. 

56. The Jalalpur Canal and necessity for similar works. —There is one 
other work to be mentioned—the .Talalpur Inundation Canal, to take off from 
the right bank of the .Thelum below the canal head-works, and irrigate annually 
18,000 acres in the Find Dadan tahsil of the -Thelum district. This canal 
was commenced jjs a famine relief work in 1900, but the value of the work done 
did not amount to Its. 28,000, against an estimate of Rs. 4,68,458 as the du’ect 
capital cost of the works, including establishment. It is anticipated that the 
net revenue will yield a return of about three per cent, on the capital cost, and 
we were told that the Local Government bad recommended its completion. 
We have since heard with satisfaction that the Government of India have 
recently made an assignment to the province for its completion as a provincial 
work, to be included in the Shahpur Provincial Canals* system. The completion 
of this work appears to us to be very desirable, not so much on account of the 
expenditure already incurred, which is small in proportion to the total cost, but 
because we think that the construction of small inundation canals of this class 
should be encouraged, even if they will not fulfil all the conditions of a pro¬ 
ductive work. We invite attention to ihe note by the Hon’ble Mr, Wilson on 
the ‘ Irrigation of the River Valleys in the Punjab,’ in which the importance of 
devoting more attention to the maintenance of irrigation is very forcibly insisted 
on. As far as existing Government inundation canals are concerned, we have 
already recommended the adoption of a more active policy of extension and im¬ 
provement than has been followed in the past. Wo have also shown that the 
policy of extending irrigation from the high level perennial canals into the 
river valleys is now being followed on the Chenab Canal; and it may be added 
that similar extensions are contemplated from the .Thelum and proposed Lower 
Bari Doab Canals, There are, however, in the river valleys, large area-s which 
camiot receive irrigation from existing inundation canals, or from any exten¬ 
sions of the perennial canals. The cultivation of these areas, which lias always 
been precarious, has depended mainly on river spiffs or on small private canals 
assisted by wells ; and there is, no doubt, reason to believe that the opening of 
the perennial canals and the development of the larger inundation canals have 
directly impaired the simple means of irrigation hitherto available. The diffi¬ 
culties’ of the owners have also no doubt, in some cases, been increased by the 
colonization of the adjacent waste lands, which has drawn away their tenants 
and their labourers, and reduced the area available for pasture. We think 
that there must be a wide field for the extension of small inundation canals in 
these tracts, which has not hitherto been sufficiently examined, partly owing to 
want of funds and establishment, and partly because small works of this kind 
are likely to prove less remunerative than the more important schemes. 
There appears to us to be a strong case for the construction of works of this 
kind, even though, us in the case of the Jalalpur Canal, they may not bo 
considered likely to prove directly remunerative. We recommend that money 
and establishment should be provided for them. But wo do not think it neces¬ 
sary, in the absence of any detailed information as to what can be done, to 
support the proposal which has been made that ton lakhs of rupees, or some 
other definite sum, should be devoted to the purpose ; although we have made 
proposals in another chapter which will facilitate the financing of protective 
irrigation works of all kinds. 

57. Drainage works in Umballa and Karnal districts. —We have now 
dealt with all the proposals that have come before us for the extension of irri¬ 
gation by means of Government works. Our attention has, however^ been 
urgently invited to the problem afforded by the ai’ea of closed drainage which 
lies to the west of the watershed between the Jumna and the Sutlej. Here 
the waters brought dowjiJi¥=MLstrcams from the Himalayas spread themselves 
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in times of flood over an immense area of fertile soil, subject only to 
snob control as can be exercised by the rude hands that the villagers construct. 
The crops are wholly dependent on inundation, which fails them in a year 
of drought. But indiscriminate flooding produces terrible effects upon the 
health of the people, and the grounds for interference are at least as much 
sanitary as famine-protective. We have little doubt that improvement from the 
former point of view is feasible. But the feasibility of any regulated system 
of irrigation seems more than doubtful. The water would be available only in 
years of copious rainfall, and any regulation would almost certainly deprive 
some villages of flood water upon which their crops depend, without giving 
them anytMng in its place. The problem is still further complicated by the 
fact that the flood water flows on into the territory of Native States who have a 
vested interest in it. At the same time the position which was put before 
us of the condition of the villagers is so deplorable that we recommend that 
the survey of the tract be completed, and projects prepared to remedy the 
evil as far as practicable. It seems improbable that the works will ever yield 
interest on their cost. But the Patiala State and the district of Hissar, parts 
of which are peculiarly exposed to famine, and in which it is difficult to find 
suitable relief works, lie within a reasonable distance and would furnish the 
requisite labour on the next occurrence of famine. We hope, however, that 
it may be practicable to do something for the improvement of this tract, without 
waiting for the recurrence of an opportunity for the employment of relief 
labour. 

{it)).—Private irrigation worhs, 

68. District Irrigation Worhs, Firozpttr Oamls. —In this section we pro¬ 
pose to consider first District Irrigation Works, which, although not strictly 
private works, do not belong to Government; many of them indeed are in 
the nature of private works which have been taken over or financially 
assisted by the District Boards. The most important works of this kind in 
the Punjab are the Pirozpur District Canals to which reference has already 
been made. In 1874 Colonel L. T. H. Grey, O.S.I. (now Superintendent of 
the Bahawalpur State), while Deputy Commissioner of Pirozpur, succeeded in 
inducing the cultivators on the left bank of the Sutlej to combine in the 
construction of ten inundation canals, without any pecuniary help from Gov¬ 
ernment ; and later, in 1883-84, while Commissioner of the Hissar Division, 
he had three canals constructed in the same manner in the Pazilka tahsil. 
The total length of these canals is about 600 miles, and the area irrigated 
annually averages about 160,000 acres, but amounted to 260,000 acres in 
1900-01. The canals were originally excavated by labour supplied by the 
owners interested; and the burden of keeping them in repair and clear of silt 
is laid on the cultivator, who contributes either his personal labour or a money 
payment in proportion to the area he irrigates ; a stnall additional cess, of about 
4 annas per acre, being levied to cover the cost of establishment or of any 
masonry works requiring skilled labour. The Pirozpur District Board has 
granted liberal loans to the Canal Pund, without interest, when required for 
purposes of extension; but the canals are under the control of the Deputy 
Commissioner, and are practically administered by Bai Bahadur Maya Dass, 
Extra Assistant Commissioner, who has managed them with great ability for 
nineteen years. The system appears to be both popular and economical, while 
it is of value in affording to some extent an instance of local self-government. 
It is, however, admitted by Colonel Grey himself, and by others who appre¬ 
ciate the system, that it would be impossible to repeat in the present day the 
methods by which canals were constructed 30 years ago. Even in Pirozpur it 
is doubtful whether the present system can be continued indefinitely, though we 
hope that it will not be interfereu with as long as it is efficiently worked. 

69. G-urgaon Irrigation Worhs.— next district works to be referred to 
are the bands and tanks in the Gurgaon district, in a tract covered by offshoots 
from the Aravalli hills. The primary object of these works is the protection of 
cultivated areas from floods, although the water held up is used to a somewhat 
limited extent for irrigation, while the saturated soil above the hands is sown 
with rabi crops. The action of the hands in raising the level and maintaining 
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the supply of water in the wells helow them is also of eonsiderable value. 
But the works can scarcely be beld to possess much protective value against 
drought, since, when the rains fail, the amount of water retained is very greatly 
diminished. Snob quantity as is then available is, however, of special value, 
more particularly owing to its action on the adjoining wells. Much remains 
to be done, partly in the shape of new works of a similar nature, but perhaps 
still more in the shape of improvements to existing works, in order to render 
the protection att'oMed by them more certain and complete ; and especially in 
order to allow by means of sluices and regulators more of the water held up 
to be utilized for direct irrigation. The Gurgaon dams were originally under 
the Public Works Department, but they were transferred to the manage* 
mont of the district authorities at the last settlement. The works fell for a 
time into grievous disrepair. Of late years, liowever, much has been done to 
restore them; although, as usual in the case of management by local bodies, 
owing to the necessary funds not being available, it has been found impossible 
to carry out improvements and extensions which, in some cases at least, would 
have proved directly profitable. The management, which is in the hands of 
tho Deputy Commissioner assisted by the District Engineer, seems at present 
to be exceedingly efficient. But its efficacy depends on personal considerations; 
and some day or other it will almost certainly become advisable to place the 
works once more under the control of the Irrigation Department, We consider 
that this (jbange should be made at once and without hesitation, if ever there 
is reason to believe that the present efficient management will no longer be 
maintained ; lest neglect should result in injury which it will be difficult and 
costly to repair. But, whatever the agency that may be employed, we agree 
with the opinion, expressed by the late Commissioner of the Delhi Division, 
that it is impossible that much can be done by District Punds for works of this 
class ; and that funds for all the new works that may be proposed should be 
found by Government, a certain number of works being reserved in the relief 
work programmes for execution in times of famine. 

60. Other District Irrigation fVorks. —Other cases of District Irrigation 
Works have come to our notice. The Karnal District Board has constructed 
tho Sarusti Canal, which may itself prove a profitable work; but it is one 
which for many reasons a District Board should not have been called on to take 
up. The Montgomery District Board is responsible for the upkeep of district 
canals which it is unable to maintain in a state of efficiency; and in other 
districts, money has been frittered away on immature schemes, which have had 
to bo abandoned as soon as it was realized that they would involve a greater 
risk or greater expenditure than the Boards could properly incur. 

61. Connection of District Boards with irrigation works. —We do not 
consider it gonemlly desirable that District Boards in the Punjab should under¬ 
take the construction of revenue-earning irrigation works. They can seldom 
undertake these works in the hope of making them remunerative, because the 
land revenue that depends on or may be created by them is not a district asset. 
This is a difficulty which has been brought prominently to our notice in connec¬ 
tion with the district expenditure on the Gurgaon bands. District Boards 
do not undertake works of this kind in other provinces; and, in the few cases in 
which they have done so in the Punjab, the real reason appears to have been 
that an energetic Deputy Commissioner had desired to carry out irrigation 
works for which there would be some difficulty in obtaining money from 
Imperial or Provincial funds. Tlie works have been hnanced by the District 
Board, but are really managed by the Deputy Commissioner and the District 
Engineer, or, as in the case of the Firozpur Canals, the Superintendent of Irriga¬ 
tion. We thinh it w'ould be hotter if new w'orks of this class were sanctioned 
,iis minor works, Provincial or Impcjrial, as the case may be. This wmuld not 
necessarily aficci. the management of the works when completed, as there are 
several instances of important minor works remaining under the management 
of the Deputy Commissioner. The Pirozpur Canals cannot be regarded as an 
instance of successful district irrigation work ; for, as already shown, they are 
not district works at all, but w orks, made by a combination of private individuals, 
which have received some financial assistance from the District Board, and over 
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tiiie management of wMch the Deputy Commissioner exercises ecc-officio certain 
powers of control. We have heard of other cases in which combinations of 
landowners to carry out irrigation or agricultural works have received 
financial assistance or encouragement from the District Board. We have no 
objection to urge against such a practice, which may often be very commend¬ 
able so long as vested interests are not allowed to grow up to cause future 
embarrassment to Government But there is a great difference between occa¬ 
sional grantsdu-aid to local associations Avhieh involve no further liabilities, and 
the raising of district loans for the construction of irrigation works to be 
worked as commercial undertakings. 

62. Private irrigation works. Inundation GetwaZs.—Private irrigation 
works in the Punjab other than wells may be divided into two classes: private 
inundation canals, such as are still to be found in the valleys of the great rivers ; 
and private works for the utilization and distribution of hill-streams. Works 
of the former class have generally been constructed in the first instance by 
wealthy and influential riverain landowners, who may have received a grant of 
land from Government on the understanding that a canal would be made. 
Where the landowner has acted fairly and generously by his tenants, and where 
there were no engineering difficulties to be encountered, these canals have for a 
time worked satisfactorily. Under such conditions, we recognize that there may be 
distinct advantages in their control by their owners; and that the cultivators may 
prefer the easier or more elastic regime of one of their own nationality, to the 
more rigid rules of the British Government. But it has been found that the 
system lacks continuity : on the death of the original owner his property may 
become sub-divided; there is then divided control which is often further weak¬ 
ened by family quarrels; the land may change hands; new owners may act 
tyrannically towards the tenants; and frequent changes in the course of the river 
may necessitate the reconstruction of parts of the works. Sooner or later Gov¬ 
ernment is asked to take over the work, and it eventually becomes absorbed in one 
of the Government systems. The only important private inundation canals 
which are now working effectively, are those in the Shahpur district, several of 
which are at present satisfactorily managed by their owners. We consider that 
Government should not offer any obstruction to the construction of inundation 
canals by private landowners in their own lands, and under suitable conditions, 
the main object of which would be to prevent the growth of vested interests 
which might seriously hamper the introduction by Government of a more ex¬ 
tensive and efficient scheme of irrigation. Ex})eriencc, however, shows that 
sooner or later Government will have to assume charge of such works; and we 
think that it will generally be better to undertake them as Government works 
from the beginning, on as extensive a scale as may be practicable, and as part 
of a well-considered scheme. 

63. Private irrigation works in hill rfZsZncZs.—The case of private irriga¬ 
tion works in the montane and sub-montane districts, for the utilization of liill- 
streams, is very different. 'Ihe maintenance of these works and the proper 
distribution of the supply is a much simpler question than on inundation 
canals, and the people have been thoroughly accustomed during many genera¬ 
tions to their management. We have had interesting evidence regarding works 
of this class in the Peshawar and Dera Ismail Khan districts. The people are 
themselves very willing, and even eager, to improve and extend these works, 
and to take loans from Government for the purpose. Their collective protective 
value is considerable; and we think that Government should be prepared not 
only to assist with takavi advances, but also to give liberal grants-in-aid 
towards any improvement which will have the effect of increasing the pro¬ 
tected and revenue-paying area, or to guarantee the owners for a longterm 
against an enhancement of assessment. Departmental advice and assistance may. 
also be required, when a work of more than ordinary importance is proposed, 
and should be freely given. But it should never be contemplated to bring these 
works under departmental management. They are essentially private works 
which the people can manage themselves under their simple system of self- 
government, any disputes or difficulties that may arise being referred to the 
Civil officers. In order that such disputes may be dealt with satisfactorily, 
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rights in be as (!5,r6fully recorded at settlement as rights in 

land. W-t II told of one frontier dis{rrtotr THsteh has ooine under 

regular settle hich-if is said that nK".’^’'^^-rT3©ord exists. The 

works which be most required are long dams across the beds of 

the streams as they debouch from the hills, so as to form, ijt fW ge reservoirs, 
but distributary basins by which the flood waters can be drawn off into a 
radiating system of distributaries. There is apparently scope for small works of 
the same kind in the Umballa, Hoshiarpur, Jhelum, and Gujerat districts. 


64. Area irrigated by private irrigation works other than wells .—^The 
collective importance of private irrigation works, other than wells, is indicated 
by the fact that during the famine year of 1899-1900 they irrigated 989,000 
acres, or nearly 9 per cent, of the total area of irrigation in the province from 
all sources, including wells. We have not found it possible to distribute this 
area correctly between the various classes of works, but the following distribu¬ 
tion is approximately correct:— 

Acres. 

District Irrigation works ....... 116,000 

Inundation canals . . . . . . . . 90,600 

Hill streams, jhils, etc. ....... 783,000 

In the three districts, Kangra, Peshawar, and Bannu, 486,000 acres were 
irrigated by private canals. 


66. Royalty and legislation. —We tliink that it is in principle inexpe¬ 
dient to levy royalty on water in any tract in which the staple crops are insecure 
in the absence of irrigation; and that, if such a charge is thought advisable in 
order to keep alive the right of Government in its water, the rate should be 
nominal. It is obviously to the advantage of Government and the people to 
have the water utilized for protective purposes. In the Punjab we under¬ 
stand that no charge is made except in the Shahpur and Eirozpur districts, and 
that in both of these districts the charge is a nominal one of a few annas per acre. 
We may add that the construction, extension, and management of private 
canals is attended with many difliculties which can only be satisfactorily removed 
by legislation. We will not refer to them more particularly, as we under¬ 
stand that a Minor Canals Bill, which has been devised to meet all the require¬ 
ments of the case, is now under the consideration of the Local Government. 


66. Wells.—In the first section of this chapter (paragraph 3) we have 
divided the province into three distinct tracts ; the importance of well-irriga¬ 
tion in the agricultural economy of each tract during the famine year of 
1899-1900 is shown below:— 



Irrigatiun f lom 

Irrigation from 

Percentage 


all sonrcea in 

welk. 

of well- 


1899-1900. 

1899-1900. 

irrigation. 


Acres. 

Acres. 


Tract A ...... . 

1,330,000 

1,022,000 

77 

„ B. 

2,903,000 

906,000 

31 

„ c . 

5,303,000 

2,227,000 

42 

Total .j 

9,536,000 

4,155,000 

1 

44 

1 


The figures in Tract A do not include the Simla and Kangra districts, 
in which there is no well-iivigation. In the three hill districts in this tract, 
Kohat, Bannu, and Hazara, the well-irrigation is also inconsiderable, amount¬ 
ing to little over 3 per cent, of the total irrigated area; and if these are 
excluded, the percentage for the remaining districts, Bawalpindi, Hoshiarpur, 
Sialkot, and Jullundur, is 94. In the last two districts there is practically no 
irrigation except from wells. The figures for Tract B are affected by the 
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Bar. 


If 

In 


recent extensions of irrigation from the Chenab Canal into- 
this district be excluded, ^be percentage for Tract 
MuzafEargarh oaly per cant of the irrigated area WelFtmga 

tion is general throughon>^aet 0. In Jhelum pi^. the wholej in 

TJmballa 77 per and in Hissar only 4 per cent, of the irrigated area is 
under wells. In Peshawar and Pirozpur the percentages are 18 and 22, 
respectively. In all other districts from one quarter to three quarters of the 
irrigation is from wells. 


67. Frogress in well consirncHon during the past ten years .—The following 
statement shows the progress made in the construction of wells during the last 
decade:— 



NuMBBE OB WELLS 

IN rrsB. 

Area of crops 
matared by 
well-irri¬ 
gation. 

Avbeaob abba of cbofb 

UATUBED FEB WELL IN 

Ysae. 

Masonry. 

Temporary. 

Total. 

Normal year, 
1891-92. 

Famine year, 
1899-1900. 

1889-9(1 

219,940 

42,660 

40,716 

262,600 

8,959,427 



1890-91 

222,217 

262,983 

3,822,323 



1891-92 

232,644 

40,254 

272,898 

3,695,883 

14 


1892-93 

232,768 

88,156 

270,924 

3,428,788 



1893-94 

243,377 

85,561 

278,938 

3,449,672 



1894-95 

248,38.0 

29,478 

277,863 

3,072,220 



1895-96 

253,137 

34,143 

287,280 

3,730,789 



1896-97 

258,852 

46,697 

305,549 

4,006,984 



1897-98 

262,358 

39,288 

801,646 

3,970,518 



1898-99 

266,519 

42,857 

808,876 

8,956,902 



1899-1900 . 

274,851 

73,859 

348,710 

4,154,598 


12 

Increase or decrease 
as compared with 

+ 54,911 

+ 81,199 

+ 86,110 

+ 196,171 



1889-90. 








Substantial progress has been made in the construction of masonry wells. 
Their number has increased from 219,940 in 1889-90 to 274,861 in 1899*1900> 
or at the average rate of 6,491 per annum. Temporary or unsteined wells have 
also increased from 42,660 to 73,869; but almost the whole of the increase of 
31,199 in wells of this class occurred during the famine year of 1899-1900, the 
last year of the decade. The area irrigated from wells varies from three million 
acres in years of good winter rainfall to over four million in dry years. The 
four districts of Sialkot, Jullundur, Amritsar, and Gujranwala, account for 
nearly one-third of the whole area. Comparing the two dry years of 1889-90 
and 1899-1900, it is remarkable to find that in spite of an increase of 25 per 
cent, in the number of masonry wells, and of the large increase in temporary 
wells, the well-irrigated area has only risen from 3,969,427 to ^ 4,164,698 acres 
or by 5 per cent. This is due to the fact that in the eleven districts noted on 
the next page there has been an actual decrease of 14*0 per cent, in the^ total 
well-irrigated area, although there has been an increase of 22'0 per cent, in the 
number of masonry wells. If these eleven districts, only two of which (Jhelum 
and Gujerat) can be regarded as inadequately protected against famine, be 
excluded from consideration, we find that in the remaining districts of the 
province there has been an increase of 30,574 or 27'9 per cent, in the 
number of masonry wells, and of 513,638 acres or 30'5 per cent, in the well- 
irrigated area, so that the extension of the latter has been more than propor¬ 
tional to the increase in the former. The greatest increase has been in Hoshiar- 
pur where masonry wells have increased by 67 per cent., temporary wells by 
109 per cent., and the area irrigated has been doubled. It is satisfactory to 
note that the area irrigated by Avells of all kinds in the six plains districts of the 
Delhi Division—the most insecure portion of the province—during the famine 
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year of 1899-1900, showed an increase of 67 per cent, over the area of the 
previous dry year. This increase is due to an increase of 9,652 or 8 6'9 per 
cent, in the number of masonry wells, and to an increase of 23,184 or 368 per 
cent, in the number of temporary wells. Hissar shares in the increase, showing 
993 masonry wells at the end of the decade against 664 at the beginning; hut 
there is not much scope for the construction of wells in this district, as the 
water is too far below the surface to make well-irrigation profitable. 

68. Temporary mjcZ/s.— Temporary or unsteined wells, though numerous in 
certain districts, appear to play an insignificant part in the general protection 
of the province. They are said to irrigate on an average not more than one 
acre a piece, or little more than one per cent, of the whole well area in an 
ordinary year, and two per cent, in a. dry year. The only districts in which 
they are at all numerous are Gurgaon, Umballa, Hoshiarpur, Multan, and 
Gurdaspur, which between them account for 45,000 or 60 per cent, of the total 
number in use in 1899-1900. The number of temporary wells increases in a 
year of drought, when they are dug and used for one or two seasons, but 
many of them are subsequently abandoned when years of normal rainfall occur. 
Thus it is found that there were 42,660 wells of this class in the year 1889-90; 
during the succeeding wet years the number gradually decreased to 29,478 
in 1894-95; and in the following dry years it gradually rose again to 42,367 
in 1898-99, which was increased in the following or famine year to 73,859. 


69. Districts in which the well-irrigated area has not increased .—The 
eleven districts in which an increase in the number of wells has been accom¬ 
panied by an actual decrease in the well-irrigated area are given below ;— 


Distbicts. 


Montgomery 
Dera Ghazi Khan 
Jhelum 
Sialkot 
Peshawar 
Gujerat 
Muzaffargarh 
Lahore 
Shahpur 
Gujranwala 
Jhang 


Percentage 
of increase in 
number 
of wells. 

Percentage of 
decrease in 
well-irrigated 
area. 

u-1 

1-3 

30-0 

2-6 

4-1 

4-0 

17'1 

5-8 

IS'O 

7'3 

19-3 

8-7 

19-8 

11-2 

17-0 

13-6 

la-s 

14-8 

4-5 

27-5 

22-1 

28*5 


All these eleven districts are traversed or bounded by one or more of the 
four rivers, the Indus, the Jhelum, the Ohenab, and the Ravi; and it has been 
suggested that the decrease in the well area in many, if not in all, is attributable 
to the low state of the rivers, or to the absence of heavy spills, which not only 
reduced the spring level in the vicinity of the wells, but also rendered necessary a 
larger number of waterings, owing to the comparatively dry condition of the soil. 
This explanation is probably correct; but in the absence of separate statistics 
regarding the wells affected by floods, it is impossible to form any reliable 
conclusions on the question. It appears to us improbable that, as has also been 
suggested, the greater quantities of water which have been abstracted from the 
Ravi and Ohenab, during the last few years, by the Bari Boab and Ohenab 
Canals, can have contributed appreciably to this effect. I'he local officers con¬ 
sider that the great decrease in the well-irrigated area in Gujranwala and Jhang 
is attributable as much to the effect of colonizing operations in the Ohenab area 
in attracting labourers from the riverain lands, as to diminution in the floods. 
It is not easy to say to what extent each cause has contributed to the decrease. 
With the return of the usual high floods in the rivers and of labourers to the 
riverain tracts,—of which there are already signs,—conditions may soon change 
for the better ; but the fact that the well cultivation in the valleys is so much 
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affected by the fluctuations to which the river supply is liable, emphasizes the 
necessity, to which we have already referred, of improving the means of irriga¬ 
tion in these tracts. 

70. Bostemion of well-irrigation .—In Chapter V of this report the general 
considerations affecting the problem of protection by well-irrigation have been 
stated, and we have now to consider their application to the Punjab. We do 
not regard the extension of well-irrigation of urgent importance as a direct 
protection against famine in this province. But there are not inconsiderable 
areas in which the need for further protection exists; and, since everything that 
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nue. An extension of well cultivation is very desirable in the two insecure 
districts of Gujerat and Jhelum. It is understood that in portions of the former 
district the spring level is so deep that, as in the Hissar district, wells could not 
be used for irrigation even in a famine year. But wo observe that 466 temporary 
Wells were made in this district in 1899-1900, and if these were of any use the 
owners might be assisted to make them permanent. There was an increase of 
nearly 15 per cent, in the mimber of permanent wells in this district during the 
decade, and further extensions may bo possible, if actively encouraged. Similar 
encouragement may be recommended in the Jhelum district in which wells are 
practically the only existing means of irrigation, and in which the cultivation 
appears to be very insecure. Some wells in Bind Dadan Khan are said to be 
brackish, but it may be possible to tap sweet water at a lower level. We have 
already referred to the immense number of temporary wells made in the Umballa 
district, and in other districts of the Delhi Division, during the late famine; and 
there appears to be room for a considerable increase in the number of permanent 
wells in these districts. Finally, we consider that in districts which are noto* 
riously insecure, such as Gurgaon, Rohtak, and Delhi, Government should be 
prepared to give substantial grants-in-aid towards the construction of wells in 
places where the spring level is not too deep for them to be worked with some 
small margin of profit, but where the margin is so small, and the difficulties or 
cost of construction so great, that private enterprise cannot be expected to come 
forward without such assistance. We understand that the water-supply of many 
wells in Hissar is precarious owing to the fact that the wells rest on an impervious 
stratum of hard clay, but that when this has been pierced an unfailing supply 
is reached. When this stratum is thick the villagers are unable to got through 
it with their simple appliances, and expert assistance might be usefully afforded 
in making borings. As a general rule, however, the construction of wells in the 
Punjab appears to be a simple matter, which the people are quite able to carry 
out without professional assistance. 

73. Character of the cultivators to be oomidered. —We make these recom¬ 
mendations subject to the general condition that, before Government assistance 
is given in the construction of private irrigation works, regard must be paid to 
the character or class of the cultivator; to the facilities that have been held out 
to him in the past; and to the question whether any increase in these facilities 
will mateiially stimulate the construction of such works. The success of well 
cultivation, in tracts where the profits must in any case be small, depends so 
much on good husbandry or the capacity and industry of the cultivator, that this 
must always be a determining factor when State aid is proposed for private pro¬ 
tective works. 

(«).—Famine works and programmes. 

74. 'Relief works executed during famines of 1897 and 1899. —The Famine 
Commission of 1898 reported that out of 19^ lakhs spent on relief works in the 
Punjab during the famine of 1896-97, over 11 lakhs were spent on irrigation 
works, 6 lakhs on village tanks and other miscellaneous works of very small 
protective value, and nearly 2| lakhs on the construction of roads and collection 
of kankar for metalling. The actual value of the work done on irrigation 
works, which has been debited to the works concerned, was estimated at 
Rs. 4,41,029. The principal of these works were the Ghaggar Canals, which 
have l 3 een completed ; and the excavation of a portion of the main lino of the 
Jhelum Canal, which was taken up in advance of the regular commencement 
of that work. All other irrigation works on which relief labour was employed 
were also completed. During the famine of 1899-1900 relief operations were on 
a considerable scale only in the Jhelum, Lahore, Gurgaon, Rohtak, and Hissar 
districts, and there was not the same scope for the employment of labour on 
irrigation works. The distribution of expenditure was as below:— 

Bs. 

Irrigation works ... 6,96,696 

Village tanks ....... ..... 27,61,889 

Bo^ and oollection of metalling. . . 4,42,279 

Earthwork bn railways .......... 1,86,682 

Misoellaneoas works ..46,176 

ToKai . . 40,21,121 . 


V 
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The Jalalpur Inundation Canal was commenced in the Jlielum district, and 
gave employment to relief labourers from Tebruary to August 1900, when the 
works were closed. We have recommended (paragraph 6S) that this canal 
be completed as a protective work. In the Lahore district, a small inundation 
canal taking off from the right bank of the Ravi was carried out by the District 
Board, and Rs. 20,000 were spent on excavation. The channel was completed 
and the canal was opened on the 29th July 1900, but a record flood occurred in 
the Ravi in the following month which eroded the right bank and outflanked 
the regulator. The work had not been properly designed, and will have to be 
entirely reconstructed if it is to have any protective value. The District Board 
are unable to risk more money on it, but the whole tract concerned should be 
properly surveyed by the Irrigation Department; and, if a supply can be assured 
to a properly aligned canal, it should be undertaken as a provincial work, or 
held in reserve for execution on the next occurrence of famine in this unpro¬ 
tected part of the Lahore district. An attempt was made to draft labour from 
the Hissar district to the Jhelum Canal works, over 200 miles distant. The 
difiBculties must have been great in any case, but the outbreak of cholera on the 
works deprived the experiment of all chance of success. In the Hissar district 
itself the only irrigation work that could be proposed was a by wash channel near 
the head-works of the Ghaggar Canals (a work of very small protective value), 
and an irrigation cut from the Ghaggar which has since been completed. In 
this and the B ohtak district— the only districts in which relief operations 
were required on a large scale—the main form of work was the excavation, 
in drainage lines, of large tanks intended to hold water for cattle, though a 
certain amount of lift irrigation would be possible in the event of their filling. 
These tanks were of great size, with a capacity of about ten million cubic feet, 
and were designed to give employment for 6,000 labourers, though in some oases 
as many as 12,000 were employed. It is generally admitted that, as regards 
discipline and management of relief labour, there is no better form of work than 
this, but the utility of the tanks is very doubtful. The Chief Engineer has 
stated that before any site was finally selected six or eight trial pits from 18 to 
20 feet deep were made, so as to determine the depth to which the tank should 
be excavated and to make sure of the water-holding conditions of the soil; but it 
is said that none of these tanks were holding water after the rains of 1901. They 
may possibly be more retentive in time as they become puddled with the _ silt 
that may be brought in during seasons of heavy rainfall, or by periodical fillings 
from the canals when these are possible. Some of the tanks were not com¬ 
pleted, but it is of course unnecessary to complete them; works of this kind 
can be left unfinished at any stage of progress when it is no longer necessary to 
employ labour. In the Gurgaon district relief labour was employed mainly on 
raising and repairing some of the embankments referred to in paragraph 69, 
and on the earthwork of the proposed Delhi-Agra Chord Railway. 


76. Provincial programmes of relief works. The three south-eastern 
districts .—We have examined the Punjab revised Programme of Relief Works 
for 1900-01—a bulky volume containing detailed programmes for 18 districts ; 
that is, for all the districts of the province excepting Peshawar, Kohat, Simla, 
Sialkot, Jullundur, Ludhiana, Shahpur, Jhang, Multan, Dera Ghazi Khan, and 
Muzaffargarh. The following details will give an idea of the present character 
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impossible form of relief work, and we do not know why it was entered in tbe 
programme. Silt clearances can only be carried out when water is not running 
in the channels, or during intervals of 15 or 20 days at the utmost. Two other 
useful canal works are proposed, but they would only employ 216 people for the 
period assumed. The remaining five public works are road works. The large 
tanks are of the type already referred to, and some of them were begun during 
the late famine. About six have been provided in each tahsil, and they would 
be under the management of the Public Works Department, forming the 
backbone of the relief system of the district. The village works are in all 
oases the enlargement of village tanks. Sixteen of the pubho works in the 
Rohtak district are road works, and three of them are useful canal drainage 
works, on which over 2,000 relief labourers can be very usefully employed during 
six months. The two remaining works are of a petty character. The large 
tanks and village works are of the same kind as in the Hissar district. The 20 
public works in the Gurgaon district comprise 12 road works and 8 works on 
bands. The latter will employ 12,660 people for six months, and, as we have 
already shown, are very useful protective works, however little reliance can be 
placed on them in a year of drought. Many more works of the same kind are 
being estimated for, and will no doubt be entered in due course in the pro¬ 
gramme. If carefully designed, these works will be of great value to the 
district. The large tanks and village works resemble those in Hissar and 
Holitak. 

76. Programmes in other districts .—The programmes of public works in all 
other districts consist almost entirely of road works, including collection of 
metal ; and the village works are invariably the construction or enlargement 
of tanks, except in Bannu, where a few petty bands across torrents are proposed. 
The Karnal district programme includes eight large tanks of the Hissar type, 
three of which were commenced in the last famine. This is the only district, 
besides the three which have just been considered, in which works of this kind 
have been proposed. The programmes for the Karnal, TJmballa, Pirozpur, and 
Lahore districts, include many drainage or canal improvement works under the 
Irrigation Department. The Pirozpur programme consists entirely of useful 
works, as, in addition to the works under tlie Irrigation Department, there is a 
new district canal, which will have a great protective value, and the earthwork 
for the Ludhiana-Firozpur Railway; but this district is not very liable to 
famine. In the Jhelum programme provision has been made for the proposed 
Kala Canal which will apparently be a useful protective work, but it has not 
yet been estimated for in detail. The Gurdaspur programme provides for the 
Ujh Canal, a project of very doubtful value, and the district is practically 
secure against famine. With these exceptions the programmes include no 
works which will be of any service as protection against famine, however useful 
some of them may be in other respects. The only districts in which there is any 
large field for the extension of protective works are those in the rainless tract; 
and as has already been explained these districts are not liable to famine, and 
are all excluded from the programme, with the exception of Dera Ismail Khan, 
though our evidence shows that in tliat district also relief works are not likely 
to be required. There is a wide field for extension of irrigation, but this is desir¬ 
able for political reasons, and for the development of the district, rather than as 
a means of preventing famine. 

77. Programmes not complete .—These programmes cannot be regarded 
as complete. Both public and village works have been entered in consider¬ 
able numbers, but the detailed plans and estimates which are necessary 
before the former can be undertaken, and the local examination which is essen¬ 
tial if there is to be any security that the labour expended in the latter will not 
be wasted, are still in progress. There appeared to be some conflict of evidence 
as to the time necessary for the completion of these j)rooesses with the 
ordinary stafi:; but it appears that an additional staff costing about Rs. 700 
a month would be required in each district to complete the work in some 
eighteen months or two years; and we think that some such staff should be 
appointed, at any rate in each district that can be considered at all liable to 
severe famine. It seems certain that village works will in future famines 

F 2 



opQtipy a more ipiportant plaoe in the seheme of famiue reUei tban they hate 
done in the pastand we think that the special staff should make such an 
examination of any tract which is liable to famine as will enable it not only to 
reooijd all suitable sites for village tanks, but also to make suggestions for other 
kinds of works wliieh may be of benefit to the community, such as the construction 
of field embankments. We are not sure that no other form of village work is 
possible than the enlargement of tanks, though, as we have pointed out, this is 
the only form which is contemplated in the programmes. Whatever further 
preparations, in the shape of levelling and estimating, may be necessary before 
the projects are finally ready for inclusion in the programme, might be confined 
to a number of works sufficient to satisfy the probable requirements of the next 
famine; but the opportunity of making a complete though cursory survey should 
not be lost, and the work will not be thrown away. There seems to be some 
doubt as to the precise degree in which Civil officers are responsible for the pre- 
laration and sufficiency of their programmes. We consider that they should be 
leld primarily responsible for suggesting projects for the employment of famine 
abour, at any rate as regards village works and works which would ordinarily 
)e undertaken by local bodies. 

78. The programmes as prepared show the number of persons to whom 
each work is estimated to afford employment for six months. But there is no 
standard from which to form a judgment how far the number thus provided for 
is sufficient. The experience of the last two famines should, in most places, 
afford ample material for such a standard. And we recommend that the actual 
nunaber of relief-work units (one person employed for one day) which were 
employed during whichever of these two famines was the more severe, divided 
by 180 (the number of days iu six months) should he shown below the totals for 
each tahsil; and that no programme should be considered sufficient in which the 
numbers provided for by schemes for which plans and estimates have been sanc¬ 
tioned, or, in the case of village works, of which the necessary local examination 
has been made, fails materially short of the standard thus provided. 

79. It may also be very advisable to prepare projects for relief labour in 
tracts which will not themselves supply the labour, when the works are in 
themselves very desirable and relief labour will be available from no great 
distance, or when there is a difficulty in providing suitable works iu neighbouring 
insecure areas. The suggestion made in paragraph 57 illustrates our meaning. 
So, too, the Irrigation Department may often be able to suggest useful works 
or improvements, desirable but not necessarily remunerative or protective, which 
could be carried out in famine times by labour imported from a moderate 
distance. We endorse the suggestion of the famine Commission of 1901 that 
all current Public Works Department schemes,—both irrigation and general— 
which are suitable for relief labour, should be shown in the programme; care 
being taken to strike them off as they are completed in the oiffinary course, 
while new works as sanctioned should be entered when they are situated iu or 
contiguous to areas in which relief may he required. 

80. Fossible additions to programmes .—We cannot suggest many useful 
additions to the programmes of those districts in which relief works are most 
likely to be required. We strongly recommend a full programme of hands in 
Gurgaon ; and also the preparation of a complete scheme for the improvement 
of the Karnal and Umballa drainages, on which relief labour could very usefully 
be employed when occasion arises. If it is possible to contemplate extensions 
from the Western Jumna or Sirhind Canal into the Eohtak or Hissar district, if 
only for the utilization of surplus supplies in hharif, we think that the lines of 
such extensions might be laid down iu advance of any arrangemente that can be 
made for providing the supply, with a view to the necessary channels being 
constructed by relief labour on similar occasions. This labour might also he 
usefully employed in constructing channels to connect some of the new tanks, 
and also old village tanks with the canals, so that they may get an occasional 
filling when water is available- We understand that it is the practice to fill free 
of charge as many village tanks within the canal area as may require filling 
during the seasons of slack demand. It will not be easy to fill large tanks at a 



. the boundary of irrigation, and many of tbe tanks in Hissai? 
from the tail of the canal; but some tanks not so far olf 
ve partially or wholly filled occasionally if supply channels were available, 
. would form useful escapes when heavy rainfall occurs in the upper reaches 
of the canal. Every such filling would benefit the tank, as it would leave a 
deposit of silt. The channels should be made as large as possible, so as to take 
advantage of short spates. There might be some difidculty in regard to land, but 
probably a right of way for a channel could be obtained without payment. We 
think that the programmes should include some channels of this kind, which 
Will have to be carefully aligned and graded beforehand by the special staff 
employed on the completion of the programmes. We understand that there are 
many abandoned lengths of channel on the Western Jumna Canal, loops which 
hik^ve been cut off in the course of remodelling, and which have been surrendered 
to tile villages concerned, but which are of little value in their present condition. 
The Iming in of these channels or levelling down of their banks might some¬ 
times be suseful as village works. The Jhelum and Gnjerat districts should be 
examined with'view to the construction of such minor irrigation works as may 
be feasible, and if these are ant likely to be remunerative they may nevertheless 
be included in the programmesVof famine relief works. We are conscious that 
these suggestions are not very f^-reaching or helpful, and that in putting them 
forward we are indicating the n '^Qiwness rather than the width of the field for 
useful relief works in these district/. We may, however, point out that, if the 
Lower Bari Doab Canal be sauctioneY, there will be for eight or ten years ample 
employment for relief laboiu* on the excavation of its main line. The works 
will be within 100 miles by rail of tlw^heart of the Hissar district, or less than 
half the distance to the Jhelum CanaR; and there is no doubt that they will 
attract a great deal of labour even in of<iljj^ry years. If any canals are made 
on the left bank of the river the work^' ill be even more accessible for the 
Hissar labourer. It would hardly necessary to open relief works to 
be conducted on famine relief princij. or to do more than reserve certain 
sections of the work for labourers frot Aamine districts, who would be given 
work on the ordinary system of ponty contract or unlimited piece work, with 
which the Punjab labourers are vwy familiar. Work on such terms would 
attract the greater part of the aMn-bodied population, and it would only be 
necessary to, open tank works frjr the residue. As long as these canals are in 
progress the problem of relief wo;rks in Hissar will be much simplified. 



CuAPTMu XV.-BOMBAY. 


Section I.—INTEODUOTORY. 

81. Bivisionsof the Presidency to be considered .—The Bombay Presidency 
may, for the purposes of our inquiry, be divided into four parts, in each of which 
the irrigation problem presents itself under an entirely different aspect. These/ 
parts are geographically distinct, and are generally known by distinctive names/ 
as below :— ^ 
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(i) Sind, or the delta of the Indus, 

(ii) Gujerat, comprising the districts of Ahmedabad, Kaira, 

Mahals, Broach, and Surat; J 

(iii) The Deccan and Carnatic; the former comprising the six districts of 

Khandesh, Nasik, Ahmadnagar, Sholapur, Poona.-, -anci Satara; and 
the latter the districts of Bijapur, Bel'g'uum, and Dharwar. It will 
be convenient, however, to consid^ these nine districts together 
under the general name of the D^can. 

(iv) The Konkan, or four Southern Coagii^stricts, Thana, Kolaba, Batna- 

giri, and parts of Kanara belouT ^he Ghats. 

82. The fourth or Konkan may be very briefly dismissed. It consists of an 
intensely rugged strip of country lying between the Western Ghats and the sea. 
It is intersected by numerous creeks a^d tidal rivers with their tributary 
streams. The country between theip(|||comprises a few open valleys and flats, 
but is mostly cut up by rough steep Ij^T^nany of them forest clad, or rudely 
cultivated with the inferior hill milk reserved for pasture and the growth 
of mft, the term used for the brushwo md loppings which are spread and 
burnt, according to the methods of tiling |n vogue, upon the seed beds in which 
seedlings of rice are reared prior to transplantation. Over the flats and valleys, 
and in terraces along the beds of the stream^ rice is thus cultivated with the aid 
of the local rainfall which varies considerab'ly, but rarely or never totally fails. 
Some valuable garden cultivation is carried on by means of wells in the 
districts of Thana and Kolaba, but there i^ no other form of artificial 
irrigation. The abundance and regularity of th0\rainfall is such that measures 
for husbanding or storing it are wholly unnecessai^. Although occasionally the 
fall is so deficient as to cause considerable shortage fa the crops, nothing like real 
famine has ever occurred. In recent years of extremely short rainfall, the small 
amount of distress which occurred was easily coped with by the opening of a few 
insignificant local works, which indeed were most sparing.|y resorted to by the 
people for whose relief they were intended. We have not thought it necessary 
to call for any specific evidence, and none has been offered, regarding the 
possibility of increasing irrigation in this tract. It is possible that the damming 
u^ of the hill-streams might be useful in places for the promotion of rahi cul¬ 
tivation ; the rice crops might be rendered a degree more secure by the con¬ 
struction of small tanks; and valuable garden cultivation might no doubt be 
extended by the multiplication of wells in Thana and Kolaba. But the develop¬ 
ment of these or similar measures can be safely left to private enterprise, with 
the aid of such encouragement bn the part of the State as it may be deemed 
advisable to give, upon the lines suggested in Chapters V and VI of thisj^gport, 
to a tract which has nothing to fear from famine. ' 

The remaining three tracts differ so much in character and are geographically 
so distinct that it will be convenient to consider each separately, under the five 
headings prescribed in our terms of reference. 


Section II.—SIND. 

(i).—I/ocai conditions; me and value of irrigation. 

83. General conditions .—The conditions in Sind correspond closely with 
those which distinguish what we have called the rainless tract in the Punjab, of 



winch this province is geographically a continuation. The only difference is 
that the rainfall is even less than in the Punjab districts, and that cultivation 
without irrigation is even less possible. There is population only where there 
are the means of irrigation, and the main source of irrigation, the river Indus, 
is unfailing. In such a province there is no danger of famine, although under 
pressure of famine, numbers may crowd in from adjacent territories—from 
Khelat, Rajputana, and Cutch—for employment on the annual clearances of 
the canals, or on the works of extension and improvement that may be in progress. 
The argument for such extensions is, as in the case of the rainless tract in the 
Punjab, that they tend to increase the wealth and annual food-supply of the 
country, and to attract population from more congested or less favoured dis¬ 
tricts, and also that irrigation works of the kind suited to the country are almost 
certain to be productive, and to yield a high return on the capital outlay. 
Nowhere is the utility of irrigation more marked in increasing the produce of 
the land; for without it cultivation is impossible, while with it excellent crops 
can be raised in most parts of the province. 

84. Dependence of cultivation on irrigation .—-The extent to which the 
cultivation in Sind depends on irrigation, and to which the irrigated area 
depends on the condition of the river supply, is shown by the following 
figures;— 


1 

Kind of cultivation. 

1895-96. 

. 1897-98. 

1899-1900. 

, 

Acres, 

Acres. 

Acres, 

Canal irrigated . . . . . 

Twice cropped area ..... 

Irrigated from other sources . 

Dependent on rainfall ..... 

2,009.271 

131,868 

123,601 

522,316 

2.734,107 

262,119 

183,517 

884,858 

2,493,028 

215,474 

151,419 

136,567 

Total area cropped 

1 

2,787,056 

4,064,601 

2,996,488 


1896-96 was a very unfavourable year for all kinds of cultivation, while 
1897-98 was the most favourable year on record. In an average year a net area of 
about 3,100,000 acres is under crops, and of this about 200,000 acres are double 
cropped. The canal irrigated area is, as might be expected, subject to less fluctua¬ 
tions than that of the inundation canals in the Punjab; but the difference between 
a bad and good year may nevertheless exceed 800,000 acres, and if cultivation 
of all kinds is considered, the difference is nearly 1,300,000 acres. The net 
revenue earned by the canals in 1895-96 fell short of that for 1897-98 by 
Rs. 29,36,290, and it may he assumed that the difference in the value of the 
crops raised was not less than 2^ crores of rupees. 

86. Proportion of total area of the province which is commanded hy the 
canals ,—The total area of the province is, in round numbers, 30 million acres, 
of which 14 millions are returned as cultivable, if water were available. The 
occupied area amounts roughly to 8 million acres, of which millions are jagir 
lands, and the remainder are Government occupied. The area annually culti- 
vated may therefore be taken as about three-eighths of the occupied area. The 
canals are designed generally to irrigate about one-third of the area commanded, 
and many lands lie fallow for two years out of three. There are, how¬ 
ever, some lands, especially rice lands which are regularly cultivated every 
year; and there appears to be no reason why a higher proportion than one- 
third of the area commanded should not be cultivated annually if an ade¬ 
quate water-supply were available. Apart from extensions of irrigation within 
the commanded area, there remain about 6 millions of acres of cultivable land 
which have not yet been brought under irrigation. We are unable to say what 
proportion of this area may be potentially commanded by inundation canals from 
the Indus; but it is said that about 1,118,000 acres wiU be brought under com¬ 
mand by new Works which have been recently sanctioned, and that 708,000 acres 
may be commanded by other works that are proposed. There will then remain 
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over 4,000,000 acres, an unknown portion of which may eventually he brought 
under command. 

86. Foreign territory .—The canal irrigated areas given in paragraph 84 
refer to British territory only. The canals also irrigate about 75,000 acres 
annually in the Khelat State. Outside British territory, there is also the Khair- 
pur State on the left bank of the Indus, in which there is, however’, at present 
no irrigation from the Government Canals. 

87. population compared mth the eidtimted «re<*.--About one quarter of 
the cropped area in Sind is under rice, and half under wheat, millets and 
other cereals, the remainder being non-cereal crops. The total population of 
the province according to the census of 1901 amounted to 3,211,000, so that 
there is an average of 1 acre of cultivation per head. The province has a sparse 
population of 256 persons per square mile of occupied area, and the supply of 
labour has always been a difficulty in Sind. Yet there seems reason to believe 
that, so long as new country is not opened up too rapidly, no great difficulty 
will he found in colonizing it from Cutch, Gujerat, the Punjab, Bajputana, and 
especially from among the Biluch tribes, on whom the provision of assured 
cultivation may he expected to exercise the same tranquillizing effect that the 
construction of the Swat Biver Canal has exercised over their more turbulent 
neighbours, the Pathans. 

(ii).—Existing State irrigation works. 

88. Extent and growth of irrigation Jroni the State Canals ,—All irrigq4* 
works in Sind, with the exertion of wells, have been constructed or are 
maintained by the State. The so-called private canals are merely pi’ivai 
owned channels which take off from the State Canals. The following figurt 
show the growth of the area irrigated by the Government Canals, and of tP, 
revenue assessed thereon, during the 20 years ending 1899-1900: — 


Quinqviennial period. 

1 

Average areas 1 

irrigated 

nnnnally.* j 

Average of 
net aesessed 
revenue. 

1880-81 to 1884-85 . 

Acres. 

1,618,390 

Bs. 

36,66,700 

1885-86 to 1889-90 . 

1,978,827 

44,80,817 

1890-91 to 1894-96 . . . . . 

2,358,033 

2,484,954 

1 55,26,598 

1895-96 to 1899-1900 . 

58,84,046 


* Exclusive of twice cropped areas. 

As the averages have been struck on periods of five years, the effects of 
fluctuations in the conditions of the river have been to a great extent eliminated; 
but so far as can be judged from the readings of the standard gauge at Bukkur, 
the conditions throughout the last two periods were much less favourable than 
in the first two, and they were especially unfavourable during the last of the 
four periods. Were it not for this, the growth of irrigation would have been 
greater than the figures indicate. There has, however, in spite of less favour¬ 
able conditions, been an increase of over 50 per cent, in the irrigated area during 
the last fifteen years. 

89. Productive and financial results .—Most of the canals in Sind are inun¬ 
dation canals which, like those in the Punjab, existed in some form or another 
before they passed Under the control of the British Government, and have since 
been enlarged or extended in a piece-meal fashion as funds could be made 
available. Thus very few of them have capital accounts, and it is difficult 
to form a correct idea Of the productive or financial results attained on the 
works as a whole. There are, however, five new canals which have been 
constructed from loan funds and classed as productive public works: the 
Desert, the Unharwah, the Begari, the Eastern Nara, and the Jamrao Canals, 
the total capital outlay on which to the end of 1900-01 amounted to 
Its, 1,79,29,731, and the net revenue to B-s. 13,72,912, or 7‘6 per cent. The 
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Jamrao Canal was first brought into operation during the year, and yielded 
a return of 3^ per cent., while the returns on the Unharwah and Begari were 
respectively 19 and 24 per cent. The average c:ipital cost of these five works, 
per acre annually irrigable, may be taken at aliout Es. 21 per acre. Four 
other smaller productive works are under construction. There are moreover 
seven old canals, which are classed as minor works, and for which capital 
accounts have been opened. The capital expenditure on the Improvement of 
these canals to the end of 1900-01 amounted to 40 lakhs, and the net revenue 
during the year, due to improvements, or after deducting the revenue due to old 
irrigation, was equivalent to a return of over 16 per cent, on this outlay.. As 
far as can be judged therefore from those c.'inals which have capital accounts, 
the expenditure has been highly remunerative. Many of the canals, however, 
have no capital account, and these irrigate in the aggregate about one-third 
of the total area irrigated by the Sind Canals. The revenue credited to these 
works during 1899-1900 amounted to Us. 20,89,905, and the working expenses 
to Es. 10,61,970, or a little over 50 per cent, of the gross revenue. The revenue 
due to irrigation throughout the province averages about Es. 2’2 per acre, while 
the working expenses are at the rate of Es. 0‘85 per acre. The general con¬ 
clusion is that the irrigation works in Sind, whether classed as major or minor, 
are even more highly productive than the inundation canals in the Punjab. 

90. Mevenue credited to canals.—The revenue which is credited to the 
canals is nine-tenths of the land revenue assessed on the irrigated area. It fluc¬ 
tuates with the area irrigated and the nature of the crop sown. Por the 
irrigation of jagir lands, and of land in foreign territory, a water-rate, known as 
hakabo, is levied. This varies generally from 5 annas to one rupee per acre, but 
an increased rate of one rupee eight aniias is charged on new extensions into 
Khelat territory. The hakabo is merely a contribution towards the cost of clear¬ 
ing the channels, and no credit is made to the canals on account of the enhanced 
land revenue. Some of our witnesses have recommended that a credit should 
be given to the canals on this accoimt; but there are obvious objections to credit¬ 
ing the canals with a revenue that is not paid to the British Government. A 
pro forma account is, however, kept up, from which it appears that in 1899-1900, 
the revenue credited to the canals on account of irrigation in jagir and foreign 
State lands was Es. 6,79,910 less than would have been received, had the 
irrigation been in British territory, the average shortage being about 6 lakhs a 
year. There appears to be on this account a disposition to avoid extending 
irrigation into jagir and foreign State lands; but, in the case of extensions at 
least, it would seem possible to charge higher hakabo rates than have hitherto 
been levied. 

91. Lift and flow irrigation. —About one-fourth of the irrigation on the 
canals is etfected by lift—a very high percentage, although it appears to be 
gradually diminishing. We have been much impressed by the small proportion 
which the differences between the rates for flow and lift irrigation bear to the 
greater cost to the people of the latter as compared with the former; and have 
been told in explanation that lift irrigation is better botii for the land and the 
people, that the crops are hu ger and the supply more assured, while flooding and 
excessive irrigation, udth their attendant insanitary results, are unknown.^ Yet 
it is admitted that the people infinitely prefer irrigation by flow to irrigation by 
lift, that they desert the latter for the former, and that it is difficult in many 
places to induce them to take up land on which the latter only is available. 
These facts seem to suggest that sufficient allowance may not have been made 

the additional labour and expense of lifting the water. If it should hereafter 

und advisable to increase the difference between the two sets of rates, either 
ing the one or reducing the other, the effect would be to improve the 
1 prospects of proposed improvements, so far as they depend on the 
m of flow for lift irrigation. 

-Scope for further extensions of State irrigation works. 

ons of existing canals. —It has already been stated that about 
’ll be brought under command by hew works already sanctidned, 

o 



■while other works are proposed which will increase the commanded area 
by 708,000 acres. 1 he sanctioned works are the four new productive works 
which have been referred to as in progress, and sotne extensions on the Fuleli and 
Slastern Kara systems. The works proposed are extensions of the Sukkur, the 
Ghar, the Western Nara, the I'uleli, and the Central Hyderal)ad Canal systems. 
We have no doubt not only that these extensions are as feasible as they are 
desirable, but also that they do not represent the ultimate limits to which 
irrigation can he extended while the canals are worked under the present 
system, or as inundation canals. As in the case of the inundation canals in the 
Punjab, there is still much to be done in the way of remodelling the canal 
systems in Sind, with the object of economizing water; largely reducing the 
labour and expense of clearance, both of the main channels and the village dvater- 
courses; increasing the proportion of flow to lift irrigation; improving the 
supply and rendering it more certain; providing irrigation for a larger propor¬ 
tion of the area at present commanded ; and extending the boundaries of that 
area. It has been shown that the total area of irrigation has been increased by 
over 800,000 acres during the last 15 or 20 years, but nearly half of this increase 
has occurred on the five productive works on which capital outlay has been 
freely incurred. On other canals progress has been limited by want of funds, 
as the cost of all improvements, however remunerative, has been met from 
general revenues. Here, as in the Punjab, what appears to be most wanted is 
a remodelling of the system of distribution, and the substitution of carefully 
aligned Government channels for long village water-courses. On some canals 
these water-courses are three or four miles in length. The wastefulness of the 
present system is recognized by all irrigation ofiicers; hut the poHcy has been to 
leave things to work on as best they can, and to spend as little money as possible 
on all existing canals. No doubt extensive remodelling of the system of distribu¬ 
tion must be carried out cautiously aud with great discretion. But, however 
jealous the people may be of interference with their long established private 
channels, they feel the great burden of the heavy silt clearances which the 
present system imposes on them; and the gradual transfer of private channels to 
Government indicates that, in Sind as elsewhere, the people would welcome the 
change, if introduced gradually and with careful regard to their interests. No 
doubt any extensive remodelling will impose heavy charges on Government, 
both in first cost and in subsequent maintenance; but it has long been recognized 
by irrigation officers that the further Government carries the water the greater 
will be the efficiency and the remunerativeness of an irrigation work. We are 
confident that there is a wide field for the extension of irrigation in Sind, at a 
comparatively moderate cost, by improving tbe existing canals, and, more 
especially, by remodelling the distributary channels. 

9S. Possibility of making the canals perennial ,—The question has however 
been raised whether something more than this may not be done in Sind ; and 
whether the time was not now coming for making the existing canals perennial by 
the construction of weirs across the Indus, similar to those which we have already 
recommended in the case of the Sutlej. Sir Evan James, the late Commissioner 
of Sind, referred to this subject, in the last review of the operations on the 
Sind canals which he wrote before leaving tbe province, aud called attention 
to the possible effect on the canals of the opening of new perennial canals in the 
Punjab. We need hardly point out that tbe construction of weirs across the 
shifting bed of the Indus, in its passage through the Sind delta, is quite a different 
thing from putting weirs across its tributary the Sutlej. Not only would the 
cost and difficulties, both of first construction and of subsequent maintenance, 
1)6 immeasurably greater, but the necessity is less urgent. The Indus in Sin-^ 
contains the combined waters of all the Punjab rivers, and is naturally a n 
less uncertain source of supply for inundation canals than any of its trihu 
The differences between a bad and a good year are much less markc 
iuany of the most important canals in Sind-the Sukkur, the Eas^ 
systems, and the Euleli—have moderate perennial supplies, which 
sufficient for present requirements, though better or more assured ' 
no doubt tender further extensions of these systems possible. J 
of the Sind Irrigation Officers who came before us, that the supp 
have not been appreciably affected by the withdrawals from + 
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The full monsoon supplies of the canals which have been opened in the Punjab 
during the last 20 yeans amount to 28,000 cusecs; but such supplies are only 
run when the rivers are very full, and the withdrawals would not seriously 
affect the levels in the Indus during the inundation season. The progressive 
increase in the irrigated area during the same period shows that the efficiency 
of the canals has not been affected. Tlic rahi supplies of the new Punjab canals 
would amount to about 15,000 cusecs, but the present minimum cold-weather 
supply of the Indus at Sukkur is from 80,000 to 35,000 cusecs. During this 
period perennial supplies have been given to tho Eastern Naraand Puleli Canals 
by lowering their beds or preventing silt deposit, and these supplies may no 
doubt be affected by future Punjab witlidrawals; but the majority of the Sind 
canals, like the inundation canals in tho Punjab, have never had cold-weather 
supplies at all. As far as existing Sind cultivation is concerned heroic measures 
are not required, and there is as we have shown gr(}at room for extending exist¬ 
ing cultivation by working on existing methods. These considerations, to 
which may be added an apprehension that cultivators would not be forthcoming 
for any great or rapid extension of cultivation in Sind, have hitherto had such 
weight that the idea of harnessing the Indus has never been seriously considered, 
though tho advantage of having a weir at Bukkur, in the Eohri gorge, has been 
talked of for years. Mr. Daw'son, the Secretary to the Eiver Indus Commission, 
made, a preliminary inv(stigation of the Bukkur site in 1900, and subsequently 
in anticipation of the visit of the Commission, prepared an interesting memo¬ 
randum on the subject. 

94. Advantages of the Bukkur site for a weir.—Thesve is no doubt that 
some site in the vicinity of tho Eohri gorge would bo most suitable for a weir 
across the Indus. A glance at tho map shows that it is from some such site that 
the present irrigation system could be most conveniently connected. Above 
Bukkur there are the Desert, the Unharwah, the Bogari, the Sind, and the 
Sukkur Canals, on thci right bank ; and the Shikarpur Canals, including tho 
new Mahiwah, on the left bank. It is true that none of these would be bene¬ 
fited by the construction of a weir at Bukkur, except the Sukkur Canal and 
perhaps to a slight extent the Sind Canal. The others would be too far 
upstream to come within tho influence of the weir. But it would apparently 
be feasible, by means of two great main canals taking off from the right and 
left banks above tl)e weir, to feed all the romaijiing irrigation systems in Sind, 
with the exception of the Karachi systems which take off from the Indus below 
Kotri. Tho right bank canal would take up the whole of the irrigation on the 
pre8(!nt Sukkur, Ghar, and Western Kara systems, and could be extended even 
further south to whatever extent tho levels and character of the country may 
permit. The Eastern Kara Canal, which takes off immediately above Bukkur, 
would draw an assured and abundant supply tlironghout the year and great 
extensions of that system, which includes the Jamrao Canal, would be rendered 
possible. Immediately below it would take off the new left bank canal which* 
after traversing and irrigating part of the Khairpur State,, might be made to 
feed the present northern and central Hyderabad systems and also the Fuleii 
Canal. From no lower point in the river could such a command be obtained of 
the existing systems. A vast scheme of this kind appears to be feasible, but 
there arc many practical tmnsidcrations which would perhaps render it desirable 
to reduce its scope. For instance, the Fuloli Canal system would probably 
continue to work so efficiently as an inundation canal that there would be little 
advantage to justify the great cost of feeding it from above the weir, especially 
if the supi)ly could be taken to waste lands elsewhere. Mr. Dawson himseft 
does not apf)ear to contemplate a new left bank canal at all, or oven tho connec¬ 
tion of the Western Kara system with the right bank canal. He merely 
proposes to give full perennial supplies to the Sukkur, Ghar, and Eastern Nara 
Canals, though of (loursc there would bo room f{)r further developments. The 
most economical scope for the scheme would no doubt be intermediate between 
these extremes. 

96. Mr. Dawson's note on the Bukkur site. —Mr. Dawson’s memorandum 
on the weir is printed with our selected evidence. We do not propose to 
criticize it at any length as it is based on data that are admittedly incomplete, 
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and can only be regarded as the first impressions of an officer who has but 
recently been called on to study the question. But it serves to sliow the great 
difficulties that will have to be encountered. The site proposed for the weir is 
immediately above the entrance to the Bohri gorge, and the rough borings which 
have been made indicate that a continuous bed of rook (limestone) may be relied 
on. Taking the average level of water during the cold-weather months as that 
of zero on the Bukkur gauge, it was found that in the central 700 feet of the line 
of weir (which would be 4,600 feet long) the rock was about 36 feet below the 
water level, or gauge-zero, the depth on the lateral portions varying from 9 to 1 feet. 
The foundations of the central part of the weir would therefore have to be laid 
in 36 feet of water j and in this situation there would of course be no possibility 
of diverting the river, the minimum cold-weather discharge of which is estimated 
at not less than 30,000 cubic feet per second. It is considered that, for the 
purpose of gaining the required command, it will be necessary to hold up the 
supply to a level of 12 feet above the gauge-zero; and “^r. Dawson provisionally 
proposed a permanent weir, with crest at a level of 3 feet above zero, to be 
surmounted by moveable gates 9 feet high. But, for reasons which he has 
given, he considers it impossible to block up the deep central channel with a 
solid weir 39 feet high, and he has come to the conclusion that very powerful 
undersluices will be necessary at as low a level as may be possible. The diffi¬ 
culties of constructing such a work in such a site are sufficiently obvious, but 
uther alternatives may suggest themselves after further examination. A site 
higher up the river in a sandy bed w'ould necessitate a very massive and costly 
weir, and an unknown expenditure on training works, which would have to 
extend many miles ; while the difficulties of construction would perhaps be even 
greater if the weir were placed within the gorge or at its lower end. Whatever 
the cost may be, we think it will certainly be prohibitively high if the scheme is 
restricted, as Mr. Dawson proposes, so as to serve merely the Sukkur and Ghar 
Canals and the Eastern Nara system. The latter gets now as much water as it 
requires, and the possibilities of extension depend on cutting off floods from the 
valley, and are somewhat remote. The Civil officers estimate that an annual 
perennial supply to the Sukkur and Ghar Canals would not result in a greater 
increase of revenue than Ks. 1,50,000, to which may be added Rs. 2,20,000 as 
the difference between average and maximum realizations on these canals 
during the last ten years. But from Rs. 3,70,000 gross revenue so obtained 
must be deducted the increase in working expenses due to the cost of main¬ 
taining the proposed new works which will be very heavy. It seems to us 
therefore that if the idea of a weir across the Indus is ever seriously entertained, 
the scope of the scheme must be very much wider than Mr. Dawson has con¬ 
templated ; and that, apart from steadying the supply in as many of the existing 
canal systems as possible, it should provide for something like half a million or 
a million acres of new irrigation. If this were done it is quite possible that an 
expenditure of even 4 crores might be contemplated, with some prospect of 
a remunerative return. 

96. General remarks on the weir proposal .—A scheme of this kind will 
deserve, and will no doubt receive, serious consideration some years hence, but 
we are not impressed with its immediate importance. Sind is not liable to 
famine; it is not thickly populated; the rates that can be realized for irrigation 
are not high; and there is still considerable scope for the extension of 
irrigation on general lines without resort to more heroic measures. We 
think, however, that the Civil and Irrigation officers in Sind should endeavour 
to determine definitely what are the areas in Sind that could be irrigated 
either by means of extensions of existing systems, or by perennial canals 
taking off from the Indus. Little appears to he known about the levels, and 
the suitability for irrigation of the country beyond the boundaries of the present 
systems; and it cannot be said with any certainty what new areas could be 
commanded by canals drawing perennial supplies from above a weir in the 
Indus. We have found that the maximum area hitherto irrigated by the Sind 
Canals has not on the whole exceeded the average or normal area by more than 
10 per cent.; and although it can hardly he doubted that the effect of perennial 
canals with an absolutely assured supply, would be to bring the present average 
area of existing cultivation up to maximum level, or, in other words, to increase 
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it by 10 per cent., and also to convert much lift irrigation into flow, and to 
permit a largo extension of rahi cultivation, we doubt whether these advantages 
combined will in themselves justify the great cost of making the canals perennial, 
if unaccompanied by considerable extensions of irrigation into neAV tracts. A 
great many lines of levels naust have been run at different times in all parts of 
the province; and if these were collated, verified, and supplemented by such 
additional levels as may be necessary, it should be possible to prepare a general 
plan, showing clearly the position of the six million acres of cultivable waste 
which are said to exist in Sind, and the possibilities of extending irrigation into 
these areas. The question of an Indus weir should not in the meanwhile be 
dropped. An attempt should be made to collect all the data and information 
that are necessary before a jiadgment can be formed by the best experts on 
either the feasibility of the project or its cost, and if something more is then 
known than at present of the areas into which proposed perennial canals may be 
advantageously extended, it may be possible to formulate a sound scheme which 
will have every prospect of success. 

{iv).—Private irrigation works. 

97. Private canals in Smd. —There are practically no private canals in 
Sind, drawing their supplies direct from the river. Many of the channels lead¬ 
ing off from the Government canals are privately owned, and these are termed 
private canals. Most of the Government Canals existed long before Government 
assumed the management, and they had a vast net-work of these private chan¬ 
nels, some of them of great length. We were told of one on the P'uleli Canal 
40 miles long. They are owned either by Jagirdars, who maintain them and 
are allowed water from the Government Canal on payment of a small rate as a 
contribution towards the cost of maintaining the main canal, or by communities 
who are allowed a small reduction in rate on account of clearance. Although 
the maintenance and management of such channels must be a much simpler 
matter than the maintenance of private inundation canals in the Punjab, we 
find that even in Sind Government is frequently asked to take them over. The 
people like keeping them until there is a dispute, but canals are continually 
being taken over by Government on the application of the owners. Such trans¬ 
fers are not to be regretted, but may on the contrary be regarded with satis¬ 
faction ; for the existence of these long channels, over which Government has but 
little control, leads to great waste of water and hampers the arrangements for 
distribution; and it may be hoped that all these channels will be absorbed even¬ 
tually in the Government systems. Private canals taking off direct from the 
rivers are said to be almost unknown in Sind, but the recommendations which 
we have made, in paragraph 62, regarding the policy to be adopted in the 
Punjab in respect of proposals for new works of this kind will apply also to 
Sind. 

98. Wells. —The areas recorded as irrigated by wells in Sind during the 
twenty years ending 1899-1900 have averaged less than 16,000 acres per annum. 
The total number of wells in the province is said not to exceed 14,000, and 
many of these are not worked every year. Well irrigation is perhaps of smaller 
importance in Sind than in any other part of India w hich has but a scanty rainfall. 
Not only is there very little cultivation from wells unaided hy canal irrigation, 
but the practice, which prevails so extensively in the Punjab, of using wells to 
mature rabi crops which have been sown on lands moistened by the last of the 
inundation supply, seems to be pursued to a very limited extent. It appears 
that throughout a large portion of the province there is little or no difficulty in 
the construction of w'ells, and it may be expected that, as the pressure of popu¬ 
lation upon the land increases and as the standard of agricultural practice rises, 
their use wdll become more common. But at present it seems to be doubtful 
whether any increased facilities for obtaining advances will have any great effect 
in extending the area of irrigation from wells. Advances under the takavi rules 
are chiefly taken for the clearance of private water-courses—an object for which 
they will be less and less required as these channels are gradually absorbed in the 
Government Canal systems. These loans for clearances are granted under the 
Land Improvement Act; but the Commissioner of Sind is of opinion that, as the 
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cost of clearances is an ordinary recurring expenditure, advances would be given 
more appropriately under the Agrieulturists’ Loans Act, and with a great 
simplification in procednro. The difficulties which have been experienced in 
working the talcavi rules are much the same in Sind as elsewhere, and are 
separately discussed in Chapter VI. 

(«).—Famine works and programmes. 

99. Famine relief works not required. —Pamine is unknown in Sind 
except in the desert, and there has never been occasion for relief works or pro¬ 
grammes. When there is famine in the desert, or in the neighbouring States of 
Rajputana, Cutch, or Baluchistan, there is a great influx of labourers into Sind 
who obtain employment on the canal works and clearances; but it has never 
been necessary to open relief works on Pamine Code principles. 


Seotiok III.—GUJERAT. 

(t ).—Local conditions ; use and value of irrigation. 

100. Liability to famine. — The extent to which Gujerat is liable to famine 
is a matter on which it is diflicult to form a trustworthy estimate. If the present 
inquiry had been instituted before the monsoon of 1899^the tract would probably 
havo been considered as secure as those parts of the Punjab in which famine and 
extensive State irrigation works have been alike unknomi, because the rainfall of 
even diy years, supplemented by wells and other private and petty irrigation 
works, have afforded all the protection required. In the past history of the tract 
only one severe famine has been recorded as having taken place during the first 
ninety-eight years of the last century. That famine, which took*place in 1813, 
was due to locusts, and was therefore not preventable' by means of irrigation, 
By the great famines of 1832, 1868, 1877, and 1896-97, Gujerat was scarcely 
afl’ected; and the disastrous drought of 1899-1900 f(;ll with full force on a pro¬ 
vince little prepared by previous warning or experience to withstand it. That 
year, in which the rain completely failed, was succeeded by two years of such 
short rainfall that the crops again failed extensively ; and despite the low level of 
prices due to the abundance of harvests in other parts of the country, the conti¬ 
nuance of relief measures on a large scale was found necessary. It is now there¬ 
fore known that Gujerat can no longer be considered secure, and that the 
problem of its more effective protection must be considered. In no part of India, 
however, is a more difficult problem presented, for the very reason that occasions 
of severe drought havo hitherto been so infrequent. 

101. Area protected by irrigation. —The gross area of the five Gujerat 
districts is 6,116,000 acres, of which 4,316,000 are under cultivation. The pro- 

E ortion of the normal sown area (3,672,000 acres) which is actually irrigated 
'om any source is 246,000 acres, or 6'9 per cent, only, the irrigation from 
Government works not exceeding 40,000 ac.ros. And yet until 1899 the culti¬ 
vation in these districts, improtected though it was by irrigation, u'as regarded 
as almost absolutely secure. The average rainfall (excluding the dry year 1899) 
varies from 36 inches at Ahmedabad in the north, to 45 inches at broach and 
Surat in the south. In 1899 the rainfall varied from 4-7 inches at Ahmedabad 
to 9'6 at Broach, and l8-5 at Surat. The stress of famine w'as intense in the 
three northern districts, but was comparatively light in Surat where the Mandvi 
taluka only was severely affected. These figures might be supposed to indicate 
that the demand for, and utility of, artificial irrigation in ordinary yeara is likely 
to be small, hut sucla an inference would be very precarious, as may be gathered 
from the facts stated in the following paragi’aph. 

102. Soils and cultivation. —The two principal soils in Gujerat are the yellow 
sandy loam known as gorat which is found to a limited extent in the three : 
northern districts, and the black cotton soil which prevails in Broach and Surat. 
There are intermediate and other varieties, but it is unnecessary to specify them. 
Rice is grown in both kinds of soil when the conditions of water-supply are 
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favourable. The dry crops are cotton and millet in black soil, and millet and 
wheat in tbe gorat. In Broach, where the black soil is much heavier and 
more retentive of moisture than in Surat or any other district, cotton is the staple 
crop. It is ordinarily matured without irrigation, and thrives best in a year of 
light rainfall, though it fails in a season of extreme drought. In a year of heavy 
rainfall cotton is usually injured, and in order to insure against the injury it is tbe 
pmcitice to grow rice in alternate rows with the cotton. Besides sugarcane and 
garden crops rice is the only crop which will bear irrigation in ordinary years. 
In the lower lands it is grown successfully on the rainfall alone, but such rice is 
of an inferior quality, though when it docs succeed the crop is very heavy and 
consequently valuable. The better qualities are grown where some protection 
against an ill-distributed rainfall can be obtained by small storage tanks, which 
till during heavy rainfall and are drawn on during tlie breaks or after the close 
of the rains. They also enable a second crop of val (a sort of bean) to be grown 
after the rice. These tanks, which are capable of protecting from one to a hun¬ 
dred acres each, exist in considerable numbers in Gujerat, and form an important 
part in the .agricultural economy of Ahmedabad, Kaira, and Surat. They are 
the chief means of protecting the rice cultivation against irregularity of rainfall, 
and Mr. Mollison, now Inspector-General of Agriculture, is of opinion that when 
they exist they double the value of the fields in a normal cycle of years. Apart 
from sugarcane and garden crops, rice appears to be the most profitable crop 
that can be grown, if the water-supply is secure; and there is a consensus of 
opinion that much more rioc would be grown if canal irrigatioh were introduced, 
but that water would not be taken, except in years of extreme drought, for any 
other staple hharif crop. It may be added that it is pretty certain that water 
could not be supplied for any considerable area of perennial or rabi crops, as the 
volumes in the rivers after November are too low to be of much value. 

103. Irrigation required for rice only. —Irrigation, if provided on any large 
scale, would in all probability be utilized mainly for rice, the conditions generally 
not being favourable to the extensive irrigation of other crops. The crops, other 
than rice, obtained without irrigation in ordinary years are, as a rule, so fine that 
it does not pay the cultivator to lift water, or to pay for a supply of flow, except 
for valuable crops such as garden produce, tobacco, or the more valuable 
cereals ; and the irrigation of these implies very higli cultivation, or, in other 
words, plentiful manure and labour. Moreover, the lateness and shortness of the 
sowing time, the absorbent nature of the soil, tho heat of the sun, and the 
greater number of waterings that are consequently required, make tho “ duty ” 
of water far smaller than in Northern India ; and in many parts the undulating 
or uneven surfacie of the land increases the labour of preparing the soil for 
cultivation, while tho fact that light watering is impossible renders heavy 
manuring indispensable. 

104. Irrigation in black cotton soil. —Tho groat body of opinion laid before 
U.S, as well as long established practice, points we fear to the conclusion that deep 
pure black soil, such as is met with throughout by far the greater portion of 
the Broach district, cannot be irrigated extensively except for rice, and that, 
even for rice, irrigation must be most carefully restricted, both in area and 
supply, if it is not to do harm. The reasons are the extraordinarily absorbent 
nature of the soil, which yields excellent crops with a very moderate fall of rain, 
but absorbs enormous quantities of water if it is attempted to flood it. This is 
enhanced by the cracks which appear in dry weather, and render irrigation from 
wells, even when the water is moderately near tho surface, exceedingly expensive, 
if not physically impossible. Even when water is available in sufficient quantity, 
and is given to save crops other than rice in a year of drought, there is some 
reason to fear that the soil is deteriorated by the quantity of water absorbed and 
that the crops of subsequent years suffer. Mr. Mollison is of opinion that 
to introduce a canal, with its copious water-supply, into black soil of this class 
would do more hai'm than good; and that even from large tanks extensive 
irrigation, which must be of rice, would probably be dangerous. It is true 
that black soil will receive a considerable rainfall without injury to other crops, 
that in places wheat can be grown as a rabi crop in a year of heavy rain, and 
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that Mr. Mollison, so far from objecting to, is disposed to recommend, the 
extension of rice irrigation from small t inks. But wheat in these soils is a poor 
substitute for a cotton crop lost by excessive moisture ; and the difference between 
irrigation from canals and small tanks is not only that the former is certain to be 
more copious than the latter, but also that, whereas small tanks merely husband 
the actual local rainfall so as to eifect its more equable distribution in point of 
time, the canal supply is derived from more distant sources and is so much added 
to the natural and local rainfall. Our conclusion therefore is that, before ven¬ 
turing to introduce a canal, with its copious supply of water, into black soil of 
the class described in this paragraph, the utmost caution should be exercised, lest 
as feared by Mr. Mollison more harm than good should result. 

106. Soils suitable for irrigation .—At the opposite extreme are the yellow 
and alluvial soils which are eminently suited for irrigation, although often, 
as on the Hathmati Canal, too light for rice. They occupy large areas in the 
Ahmedabad and Kaira districts, and in the Panch Mahals, and there is a small 
area in Surat. As to thoiintermediate soils, of which there is every gradation, it 
appears that when black soil has a certain admixture of loam it can be profitably 
irrigated for garden crops with high cultivation; and that when, in addition, it 
is not too deep and overlies a permc.".ble substratum such as muram, it admits of 
general irrigation without injury ; but we understand that these conditions are 

somewhat exceptional in Gujerat. 

* 

106. Cultivators in the Panch Mahals .—In the Panch Mahals the character 
of the population appears to offer, for the present at least, an almost insuperable 
obstacle to any great extension of irrigation. It consists almost entirely of 
Bbils and Koils, who are both too lazy and too poor to cultivate the better 
class of crops. It will undoubtedly require long education before they can be 
induced to undertake the additional labour needed for the cultivation of rice, 
even if water be given them free ; while the chances of getting them to take 
up well irrigation are for the present extremely remote. Throughout the re¬ 
mainder of Gujerat we understand that the people are most efficient cultivators, 

107 . Maaare.—The question of manure, without which irrigation is unpro¬ 
fitable if not harmful in Gujerat, has also to be considered. The people are 
evidently fully alive to its value; they are already drawing upon sources, 
such as oilcake, which were till lately unknown to them; and we have little 
doubt that in the case of any such gradual and locally limited extension of 
irrigation as may bo looked for from the multiplication of wells or small tanks, 
the requisite supply will be forthcoming. The manner in which the manure 
set free by the failure of the dry crops was transferred to the extended 
area which was brought under irrigation during the recent famine, seems 
to have been remarkable. But whether, if a copious supply of water 
were brought into a tract by a large canal, the manure required to utilize it to 
the best effect would be forthcoming for many years, is perhaps open to doubt. 
There is some evidence that the soil on the Hathmati Canal is deteriorating from 
an insufficient supply of manure. Too much weight, however, ought not to be 
attached to this objection, for we have it on the evidence of Mr. Mollison that 
until ten per cent, of the area of Gujerat is irrigated there is little fear of 
manurial supplies proving insufficient. In any case, high class cultivation can¬ 
not be extended per saltum; and it is on that, and on rice, that the extension 
of irrigation in Gujerat must depend. 

108. Drainage .—SometractsiuGujeratsufferfrom water-logging, and atten¬ 
tion has been devoted in recent years more to the construction of drainage than 
of irrigation works. '! he evil is said to be on the increase, and is attributed to 
several causes—the silting up of the Gulf of Cambay and the consequent rise in 
the bed levels of the rivers in Northern Gujerat which fall into it; the distur* 
banoe of the natural drainage of the country due to the construction of railways; 
the encroachment of the sea on the coast villages of Broach; the silting up of 
old drainage lines; and the opening of new drains in the Gaekwar’s territory, 
which bring more water into Gujerat. The drains which have been constructed 
appear to have reclaimed considerable areas which have been brought under 





cultivation, and we have no doubt that more woi'ks of this kind are required. 
But we have heard complaints that their effects have not been wholly bene¬ 
ficial, and that the land is often unwatered too rapidly, so that in seasons 
of drought water is carried away which should have been retained in the fields, 
while at times of heavy rainfall a valuable tilth is washed off the surface 
into the drains. The most effective remedy for these evils would be the con¬ 
struction of small field bands with proper arrangements for letting off the water. 
But it is probable that too great a run-off has been provided for in some of the 
drains, on which some form of regulation may be required, and the matter should 
receive attention. 


(ii).—Existing State irrigation works. 

109. First class irrigation works. —In Bombay, Irrigation Works are divided 
into two classes, first and second. The first class includes all works, whether 
major or minor, for which capital accounts are kept, and these are under the 
management of the Public Works Department. The second class includes petty 
works for which a revenue account only is maintained. These works are 
managed under the Civil authorities, the Public Works Department being respon¬ 
sible for their maintenance; and the lands irrigated by them are assessed at 
a consolidated rate. There are only two first class works in Gujerat—the 
Hathmati Canal and the Kbari Cut—both of which are in the Ahmedabad 
district. Their protective value is small, the average areas recorded as irrigated 
by them during the ten years ending 1900-01 being 3,225 and 1,961 acres respect¬ 
ively. During the famine year of 1S99-1900, the Hathmati Canal irrigated 110 
acres only, and the Khari Cut did not irrigate a single acre, as it was dry tlrrough- 
out the season. Their productive value is even more unsatisfactory. The 
Hathmati Canal was opened in 1873, and is classed as a productive public work. 
The total capital expenditure to end of 1900-01 amounted to Rs. 6,17,838. 
The working expenses up to date have oxc^ded the gross revenue by 
Bs. 4il',146, and in addition the interest charges have amounted to Rs. 6,61,572. 
The Khari Cut has a capital account of Rs. 4,29,980, It was opened in 1883, 
and its gross revenue to end of 1900-01 exceeded the working expenses by 
Rs. 46,279 only. The two works taken together have cost about 9| lakhs of 
rupees and just pay their working expenses, the average area irrigated being 
about 5,200 acres, so that the capital cost has been about Rs. 200 per acre, 
on which there is no return. Theso results do not encourage the construc¬ 
tion of irrigation works of this type, namely, channels taking off from the minor 
rivers in Gujerat. The Hathmati Canal takes off from above a weir 22 feet in 
height, the catchment area of the river above the weir being 624 square 
miles, but the supply is very precarious and can only be insured by the con¬ 
struction of a large storage reservoir, for which no suitable site has yet been 
found, though the question has several times been taken up. The cost of storage, 
even if feasible, would be very great; and if water were stored it is doubtful if 
there would be much demand for it except in years of drought. The only 
crop that takes regular irrigation is rice, and it is found that the soil in the area 
commanded is not very suitable for rice cultivation. 

110. Second class irrigation works .—There ai’e in addition 387 second class 
works in Gujerat. Most of these are small irrigation tanks ; but an important 
exception are the Khari sluices which irrigate eleven villages in the Ahmed¬ 
abad and Kaira districts. These are said to be very useful in ordinary years, but 
they, and almost all the tanks, failed entirely in the famine year. The average 
irrigation from these 387 works during the ten years ending 1900-01 exceeded 
32,000 acres, the revenue dependent thereon amounting to nearly Rs. 1,12,000, 
while the expenditure on maintenance w^as Rs. 38,000, or about 35 per cent, of 
the revenue. The net revenue has been therefore about Rs. 74,000, but this 
does not represent profit on capital expenditure. Most of the works were ori¬ 
ginally constructed by the people and the expenditure of Rs. 38,000 on mainten¬ 
ance has been incurred by Government in consideration of the revenue depen¬ 
dent on the works. Of the 387 works no less than 289, which irrigate over 
12,000 acres, are in the Surat district j and 66, irrigating nearly 11,000 acres, 
are in Ahmedabad. 
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111. Other small irrigation tanks .—The tanks wliich are classed as second 
class works irrigate over 20 acres each, and for these continuous revenue 
accounts are maintained. But there are in addition about 4,300 smaller tanks 
upon which over 40,000 acres are said to be dependent for their irrigation. 
There are 1,286 of these tanks in Ahmedabad, 2,200 in Kaira, and 700 in Surat. 
As in the case of the second class works, the lands under them are assessed at 
a consolidated rate. Apparently a large portion of the area irrigated by these 
works is omitted from the annual statistics of irrigated areas. 

112. ^Repairs of tanks .—We understand that at the time of settlement 
Government undertook eertain obligations in respect of the maintenance 
and repairs of tanks which were not however very clearly defined. Since 
then, in 1892, the Government recognized its duty, as a great landlord, to 
repair tanks from which it was reaping an enhanced revenue. The general 
practice has been to require the cultivators to deposit 10 per cent, of 
the estimated cost of repairs, and the Public Works Department is then 
asked to carry them out. The object of the 10 per cent, deposit is to prevent 
applications for unnecessary repairs. But it has not been considered obligatory 
in all cases, or when loss of revenue would ensue if the repairs were delayed; 
although it has been ruled that the contribution should generally give priority 
of claim for repairs to the tank concerned. It has also been ruled that, without 
the consent of Government, the cost of repairs should not exceed ten times 
the annual water revenue due to the tank. The evidence laid before us indi¬ 
cates that these rules have not worked very satisfactorily. No attempt appears 
to have been made to repair the tanks as a whole, or on any regular system. 
On the one hand there has been a general feeling on the part of Govern¬ 
ment officers that the people had soma share in the responsibility for repairs. 
On the other, the people have made no attempt to keep them in order, iti the 
expectation, probably, that Government avouM some day repair the tanks which 
in years of ordinary rainfall have served their purpose fairly well. Evidence has 
been given, of the value of which we find it difficult to judge, that the reductions 
given at revision of settlement are at any rate not commensurate with the 
deterioration in the supply as it now stands in many places. I'he neglect 
to repair does not seem to have been due to want of funds, for allotments have 
been made year by year and allowed in great part to lapse. It seems to have 
been due partly to a want of system, and to indifference on the part of the 
officers consequent on the absence of complaint by the people during a cycle of 
prosperous years; but very largely to the rule that preference shoirld be given 
to those villages which were prepared to contribute 10 per cent, of tbe cost—■ 
a rule which caused grievous delays, which prevented any systematic and 
economical dealing witli the question as a whole, and which in practice made 
compulsory what was intended by Government to be an optional contribution, 

113. In Surat the water revenue due to private tanks is estimated at 
E.S. 60,000 per annum, and the expenditure at Rs. 10,000. It is said that this 
rate of expenditure is insufficient to maintain them in good order owing to 
past neglect, although it would probably suffice if repairs had been carried out 
regularly. We were told that in this district the wet revenue might have been 
pitched one-sixth higher at settlement if the tanks had been then in order. 
In Ahmedabad, where there are said to be 1,286 tanks irrigating on an average 
26,600 acres, an annual grant of Es. 10,000 has been allotted for repairs, but 
the actual expenditure is said to have been about half this or Es. 30,000 only 
in seven or eight years. The ExecutiAm Engineer told us that it was now 
proposed to spend 6 lakhs in the next thirty years. It is not anticipated thht 
this expenditure will result in any great increase in the revenue realized 
from these works, but merely that it will make the supply more secure and 
prevent the tanks falling altogether out of repair. The expenditure appears to 
be required mainly to make up for past neglect. The work to be done is 
principally that of repairing and raising the lands, and providing suitable waste 
weirs. In some cases, where the tanks have silted up, they will also have to be 
deepened. Tlie cost of removing silt from large tanks is out of all propor¬ 
tion to the advan tage gained, but in the case of these small tanks, which 
may fill several times in the season and in which silt accumulates very 
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slowly, clearances may sometimes be recommended, esj)ecial]y when it is 
necessary to find employment for relief labour. 

114. Wo learn with satisfaction that Government fully recognizing their 
responsibilities have directed that the 10 per cent, rule, which was originally 
introduced as a sort of test of the urgency of any demand for repairs, should 
be abolished. We would recommend that all tanks should now be put into 
thorough order within five years, and that subsequent repairs should be con¬ 
ducted on a system of rotation, so that every tank may be overhauled in its turn, 
within a period of 20 or 30 years, or whatever length of time may be found by 
experience to be suitable. 

115. Lmbility for petty repairs.'—When once a tank has been thoroughly 
repaired and put into good working order at the cost of Government, we con¬ 
sider that the customary obligation on the cultivators to carry out ordinary 
petty and annual repairs, such as filling up rat-holes, clearing away vegetation, 
etc., should be strictly enforced. The local responsibility for such repairs 
does not appear to have been as elearly recognized in Gujerat, either by custom, 
or by express declaration as in Madras, though w'e cannot believe that there 
was no such responsibility in the old days. Be this as it may, we regard it as a 
matter of the first importance that these tanks should be maintained in a high 
state of efficiency. Government should first recognize and carry out its own 
obligations in this matter by putting all the works into thorough order; and 
when this is done, whatever obligations in the matter of petty repairs can 
conveniently and legitimately be imposed on the cultivators, should be systema¬ 
tically enforced, legislation of the kind which we have proposed for Madras 
being undertaken if necessary for the purpose. 

116. Belmquishment of small tmtks. —In the case of the numberless very 
small tanks which Government cannot possibly maintain, or of others which they 
are not prepared to maintain, we consider that they should be definitely relin¬ 
quished, a liberal reduction being made in the assessment. We understand, 
however, that the catchment area must be surveyed and estimates made 
before it can be finally decided whether a tank should be retained on the Gov¬ 
ernment list or relinquished to the cultivators. Once made, these plans and 
surveys will remain as a guide to the revenue officers and others of the standard 
to be maintained. 

{iii),—Scope for further extensions of State irrigation loorJcs. 

117. Construction of large canals from the principal rivers. —The question 
naturally arises whether Gujerat could not be almost absolutely protected 
against drought by the construction of large canals taking off from the four 
fine rivers which traverse it—the Sabarmati, the Mahi, the Nerbudda, and the 
Tapti. We have already pointed out some of the objections to canal irrigation 
in black soil districts, but the question has now to be looked at from other 
points of view. The first thing to be noted is that these rivers are all 
very deep, 30 feet and upwards below the natural surface of the country, and are 
subject to violent and enormous floods. The head-works for any canal, includ¬ 
ing a weir and head regulator, would therefore be very costly; and channels ten 
or more miles long, in very deep cutting, would probably be required before 
command of the country could be obtained. But if this expenditure be faced, 
it has also to be borne in mind that the supplies in these rivers from November 
to May, both inclusive, are so small and precarious that rahi and hot weather or 
perennial crops cannot be irrigated on any extensive scale unless storage works 
are also made. Assuming for the present that the construction of storage works 
cannot be contemplated, the result will be that the canals will supply water only 
for monsoon crops, that is, for rice, and for a limited and variable area of rahi 
crops. Probably sufficient water could not be reckoned on to justify the attempt 
to irrigate sugarcane or garden crops, or at any rate the areas under them would 
be insignificant. In tracts the rainfall of which averages 35 inches, it may be 
difficult to obtain high rates for rice irrigation. But the local officers seem to 
think that there would be little difficulty in getting as much as Es. 5 or even 
Es. 7 per acre ; and the scale of rates obtained on the Khavi Cut, and the wet 
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rates on rice lands deriving irrigation from tanks, justify this conclusion. In the 
Kistna and Godavari Deltas also, where the rainfall conditions are not dissimilar, 
the revenue rates are Es, 4 and more for irrigated rice. With a rate of Es. 6, and 
allowing for working expenses Es. 2 per acre, which is probably the lowest 
rate for such canals as would he made in Gujerat, works of which the capital 
cost did not exceed Es. 76 per acre, would be remunerative; and works cost¬ 
ing even double that amount might be justifiable for protective purposes. 

118, We consider then that for canals in Gujerat reliance will generally have 
to he placed, as in Madras, upon rice irrigation. Irrigation for rabi is, how'ever, 
not altogether out of the question. But it will not be possible without storage 
works, which are likely to be expensive, and for which sites will be difficult to 
find and, perhaps, to acquire. It is unfortunate that the most likely country for 
such works seems to be in almost every instance outside British territory. But 
there is no pHmd facAe reason to suppose that there would be any insuperable 
difficulty in coming to terms with the Durbars of Native States for the utilization 
of the sites. Similar difficulties were overcome in the case of the Nira Canal and 
the Periyar project, the lake reservoirs of which are situated respectively in the 
territories of the Chief of Bhor, and of His Highness the Maharaja of Travancore. 
For storing the waters of the Gujerat rivers, search must he made for sites high 
up the valleys in hilly country, where the land likely to be submerged will not 
he of great value for cultivation. Prospecting for such sites has been begun by 
His Highness the Gaekwar of Baroda with the object of storing water for use 
in his own territory. We think that a thorough and scientific examination of 
the head waters of the Sabarmati and Mahi, and of those parts of the Satpuras 
and Vindhyas which feed tributaries of the Nerhudda, should be made with the 
object of ascertaining what the possibilities are of storing the head waters 
of the great rivers of Gujerat, and of utilizing them for the benefit of the 
whole of the country commanded, whether British territory or Native States. 
It is of extreme importance, in the interests of our own famine administration, 
that the Native States of Gujerat, from Baroda downwards, which march and 
are interlaced with British territory at numberless places, should be given as 
efficient protection from famine as circumstances will allow. We have no 
hesitation therefore in recommending that the cost and agency for the proposed 
investigation should be provided by the Government of India. What the result 
of the survey will he it is impossible to predict. It may turn out that the 
expense of storage will be prohibitive, or the difficulties of making the works, 
insuperable. But until the possibilities have been ascertained, the attempt to 
render a considerable measure of famine protection to Gujerat ought not to 
be abandoned in despair. 

119. The Sabarmati scheme .—The first scheme to be considered is that of 
tapping the Sabarmati. Surveys for this work were first made as long ago as 
1868, when it was proposed to irrigate on both sides of the river. It was 
subsequently decided in 1873 that, as the land on the left bank would be 
provided for by the Khari river works, the Sabarmati water should be used 
only on the right bank. The project was revised in 1893, but was not 
recommended by the revenue authorities. The people in the tract that would 
be commanded have, in consequence of the famine of 1899, been petitioning 
for a reconsideration of the scheme, and the old estimates have been brought 
forward, with some revision to indicate the probable scope and cost. The 
head-works would be placed near Ahmedabad, just below the pumping station 
for the city water-works, and water would be supplied to the fertile lands 
of Sanand and Dholka. A very expensive and substantial weir on a sandy bed 
would be required, with a head channel, 40 feet deep in the first mile, which 
would run out and command the country in the tenth mile. A monsoon dis¬ 
charge of 600 cusecs has been proposed, but this supply will not, as a rule, be 
available after September, and it is difficult to say what quantities may be relied 
on between October and July. The recorded discharge observations, prior to 1901, 
indicate a minimum of 378 cusecs in October, falling gradually to 100 cusecs 
in April, May, and June; but the record is incomplete and unreliable, as observa¬ 
tions have only been casually and occasionally made without any attempt to 
secure minimum values. The average discharges during September and October 
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1901 were, however, no higher than 239 and 126 acres respectively, and at the 
time of our visit in December the discharge must have been less than the latter 
amount, the bed being almost dry. It is doubtful therefore whether any supply 
can be relied on after October in a dry year, though the safety of the monsoon 
crops would be assured. There appears to be some doubt as to the area that can 
be commanded by the scheme, which has been variously estimated at from O5,000 
to 100,000 acres, but, if the latter area is available, an annual irrigation of 
about 33,000 acres may be reckoned as feasible. The total cost of the scheme 
has been roughly estimated at 24 lakhs. If it can be completed within this 
sum, and if 33,000 acres can be irrigated annually, a relurn of over throe per 
cent, might be anticipated ; but it is impossible to form an opinion until the 
scheme has been worked out in greater detail by the Public Works and Itevenue 
officers. The long reach of deep cutting in the first ten miles would be admir¬ 
ably suited for the employment of relief labour. This schenui, however, even ii 
successful, makes use of but a small portion of the v aters of this considerable 
river, and by no means obviates the necessity of searching for sites for storage 
works higher up the valley, both in British territory and in Native States. We 
recommend indeed that this examination should he undertaken before any 
attempt is made to work out the Sabarmati project in greater detail; as it is 
quite possible that investigation may show that, if suitable arrangements can be 
made with Native States, a scheme of a much more extensive and useful clmrac- 
ter can be proposed. 

120. Mahi river scheme .—idea of a canal from the right hank of the 
Mahi river, to irrigate the south-eastern portion of the Kaira district betw'cen 
Thasra and Anand, docs not seem to have advanced much beyond the suggestive 
stage; though a site for the head-works has been proposed by the Executive 
Engineer, near the point where the railway from Anand to Godhra crosses the 
river. If a suitable site could he found a few miles higher up, beyond Kewa 
Kantlia territory, it might perhaps also ho possible to take off a loft bank canal 
into the western Pancli Mahals. The Mahi river is not perennial, and monsoon 
irrigation only could ho provided for; but although the river is a large one, very 
little seems to he known about its discharges. The wells in this part of the 
country appear to b(! very deep, and it may be inferred that irrigation would 
he appreciated if the soil is ‘suitable, hut w'c have seen no reports on this point. 
All these matters should be fully investigated. 

121. The Nerhudda .—Tlie Nerbudda has the bast and most unfailing cold 
weather supply of all the Gujerat rivers, hut there appear to have been no 
observations of cold or hot weather discharges. The question of a canal from 
the Nerhudda for irrigating any part of tho Broach district, scorns never to 
have been seriously' considercxl. We find indeed that as long ago as 1863 a pro¬ 
posal was made to the Government of India by a Mr. Balston to form Joint 
Stock Companies for the coTistnictiou of a large caual in Sind and also “ of th(i 
ne(!(?ssary works for irrigating that part of British Gujerat wdiich is situated 
between the rivers Tapti and Malii, by means of a dam acu-oss tho Nerbudda, to 
reserve a supply of water, and of collateral high hwel canals, at a cost roughly 
estimated at £2,500,000.” The writer stated that he had made “a prelimi¬ 
nary survey of this part of Gujerat, and collected sufficient datei to satisfy 
Mr. HawkshaAV, the eminent engineer, that the proposed wmrk is practicable, and 
would be highly beneficial to the province and profitable to its promoters.” Thesc 
quotations contain all the information that was given in regard to this proposal, 
and the correspondence ended when tin; receipt of the letter had been ackno-w- 
ledged. The question of a Nerhudda Canal does not appear to have ever been con¬ 
sidered in the Public Works Department; probably because it was realized that 
all conditions were even less favourable than in tho case of the Tapti which as 
we shall presently show has been frequently under consideration, Tho water.s 
arc tidal for some miles above Broach, and too brackish for irrigation. 
Upstream of the eastern boundary of that district the Nerbudda passes through 
Baroda and Central India States; and if any use is to he made of its -water 
it must he drawn off outside British territory, and after irrigating pai-ts of 
Baroda might perhaps he extended into Kaira, but the question does not appear 
to have been investigated in any way. 
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122. The Tapti .— A project for constructing canals from the Tapti in the 
Surat colleotorate was made as long ago as 1867. The general idea was to con¬ 
struct a dam across the river above a rocky harrier near Kurroda, and to take 
off two canals above this, one from the north, and the other from the south bank ; 
the former to irrigate the Olpad faluka in Surat, with a possible extension 
across the Kim river into the Ankleswar taluka of Broach, and the latter to irri¬ 
gate part of the Bardoa taluka in Surat. Both canals, but especially that on 
tbe south bank, would have been capable of irrigating part of the Gaekwar’s 
territory. These proposals were first submitted to the Government of India in 
1868, when the Government of Bombay recommended sanction for an estimate 
amounting to E>s. 9,53,673 for the construction of the dam and the south bank 
canal as an experimental work; on the success of which would depend the con¬ 
struction of the north bank canal, and the completion of the scheme to the ultimate 
extent contemplated. The Government of India were unable to accept this esti¬ 
mate ; and after some correspondence and delay, an estimate for a north bank canal, 
amounting to over 44 lakhs and expected to yield a return of nearly 16 per cent., 
was accepted b}'- the Government of India, and sanctioned by the Si'cretary of State 
in January 1872. Work on the dam was actually started a few months later; but 
in the following January orders were given to suspend operations until the detailed 
estimates had been worked out and had received the approval of Government. 
Further correspondence ensued. Modified estimates were submitted, and even¬ 
tually, in 1876, the Government decided that the state of the finances would not 
admit of the project being proceeded with, and that it should be postponed to 
a more favourable opportunity. A doubt was also expressed as to the esti¬ 
mates of revenue which were regarded as too sanguine. In 1883 the Bombaiy 
Government again proposed to take up the project; but after further corres¬ 
pondence, the Government of India expressed its inability to hold out any hope 
of its being sanctioned as a productive public work. Subsequently, in 1893, 
the Bombay Government reconsidered the project with regard to its sxdtability 
as a relief work; but the local oflEicers consulted reported so unfavourably on the 
prospects of the scheme that it was again dropped. Tlie objections were mainly 
on the grounds that the staple crop of the district was cotton, which not only did 
not require irrigation, but would be injured by it; that there would be no demand 
for water in the rainy season; and that the small supply available in the hot 
weather could not be diverted to perennial irrigation without injury to the city of 
Surat and its water-supply. Notwithstanding the experiences of three successive 
years of drought, these objections were sustained by the official witnesses who 
came before us; and we had no evidence of any desire on the part of the land- 
owners or cultivators in Broach or Surat for canal irrigation. 

123. It may thus be said that the idea of making canals from the Tapti 
has been under consideration many times during the last 45 years ; but that on 
each revival of the question it has been viewed with less and less favour by 
the Government of India, and put forward with less and less confidence by the 
Local Government and authorities. After considering the whole history of the 
case, and all the evidence that was taken by us in Gu jerat, we are of opinion 
that although tlie work cannot be regarded as one of extreme urgency or 
importance, it may nevertheless deserve favourable consideration when works of 
more immediate importance have been completed. The tract which would be 
commanded suffered less from drought than the more northern parts of Gujerat, 
and distress was not very severe even in 1899. In many years the crops suffer 
from an excess of rainfall; and in some parts, as in the Olpad talnka, drainage 
works have been constructed or are required to prevent serious water-logging. 
A large and increasing proportion of tl>e wliole area is peculiarly suitable for 
the cultivation of cotton, a crop which nowhere in this part of India requires irri¬ 
gation. I’he supply in the Tapti in the hot weather months is too uncertain for 
the irrigation of a considerable area of perennial crops without storage works. 
For all these reasons the protective value to Gujerat of a canal from the Tapti 
would he much less than is often supposed, when regard is paid only to the 
magnitude of the monsoon supplies which discharge unused into the sea. 

124. On the other hand, such protection as would be afforded would probably 
not be very costly. There is no doubt that all the earlier estimates of the 
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revenue wliicli these works would yield, varying from 16 to 9 per cent., were 
very exaggerated. In 1885 the sanguine anticipations of earlier years had come 
down to, a return not exceeding per cent;., to be attained only after many 
years; and now it is certain that an estimate of cost framed nearly thirty years 
ago cannot be accepted without further inquiry. There are however reasons 
for supposing that the not revenue on this work may within a reasonable time 
equal the charges for interest, or may at any rate fall so little below them, that 
the permanent charge on the State may be very small. We think it hardly 
safe to rely on much revenue from perennial or even rali crops, or on the aban¬ 
donment of cotton for rice cultivation. We find, how'ever, that a right bank 
canal would command a cultivable area of 295,000 acres, of which about 40,000 
acres are under cotton. A canal of the size which has been proposed, and 
without storage works, should be capable of irrigating 60,000 acres of rice, which 
w'ould be less than one*fifth of the area commanded. The area which the canal 

. would traverse has already a certain 

Maudvi taiaka .... 12,000 amouut of rice cultivation, as shown in the 

oipad tahib^ . . . 3,700 margin; and, iuhoth Olpad aud Aukleswai’, 

an appreciable number oi tanits have been 
constructed for the assistance of that cultivation. These would not have been 
made if irrigation were not required to obtain a good rice crop in ordinary years; 
and, as already observed, Mr. Mollison has estimated that the existence of tanks 
doubles the value of the produce of rice during a series of years. Even when 
allowance is made for the expense of preparing fields for rice, and for the 
difficulty as regards manure, we do not think it unreasonable to suppose 
that in such a tract an area of 5(>,000 acres under constant rice cultivation might 
be relied on within ten years of completion ; and that if no higher rate than Bs. 6 
per acre can be levied, and a very moderate allowance he made for water-rates on 
perennial and rali crops, the work ivould not be unremunerative even if the capital 
amounted to 60 lakhs. It is indeed true that no large irrigation work in the 
Bombay Presidency, outside Sind, has ever proved remunerative; but the only 
work of the kind in Gnjerat is the Hathmati Canal in which the supply is very 
uncertain, and which commands an area in which the soil is nnsnital)le for rice. 
In the Deccan, also, both the soil and the character of the people are unfavourable 
to the extension of rice cultivation. Wo think that all conditions are much 
more favourable in the tract now under consideration. But we would strongly 
urge that even here the canal should only be taken into those parts in which an 
extension of rice cultivation may be relied on; and that it should avoid the 
lowest lying tracts in which rice can now be cultivated without the assistance of 
a canal, and in which there would be a danger of water-logging. 

125. Bcference has been made to a proposed canal on the south-bank of the 
Tapti. This project has been given up in favour of the north-bank canal; 
partly because the area to be commanded is said to be less exposed to famine 
than the northern tract; and partly because the area will be much smaller*, and 
will therefore yield a smaller revenue in proportion to the cost of the head-works. 
Moreover, much of it is in the Gaekwar’s territory. On the other hand, the cost 
of the canal would be much less, and the soil appears to he better suited for 
rice; so that it is a question, for consideration whether the south-bank canal 
should not be first undertaken. But, before either of the schemes is considered, 
detailed soil maps must he prepared, and a careful examination made of the 
suitability of the soils for irrigation. 

126. General recommendations .—The total area that could be protected 
under the various proposals which have been hitherto made for utilizing the 
larger rivers in Gnjerat forms, however, but a small proportion of the total area 
of the province, the physical characteristics of which, it is feared, may not prove 
favourable to very extensive irrigation schemes. The question of utilizing the 
waters of the Sabarmati appears to ns to have the first claim to consideration, 
whether regard be paid to the character of the soil, or to the liability of the country 
to drought. But we do not think that the project which has been laid before ns 
should be undertaken until the question of making a large storage work in one of 
tlie Native States, and of taking the canal off higher up the river, has been carefully 
considered; and wc think that this should be investigated at once, and that there 
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siiould be concurrently a further examination of the possibilities of utilizing the 
Mahi river. Canals from the Nerbudda and Tapti appear to us to be less 
urgently required as a measure of protection from famine, and great caution 
must be exercised in introducing canal irrigation in the black cotton soil tracts 
of Gujerat. A Nerbudda Canal in black soil could not possibly pay, or be justified 
except for the jirotection of the country in seasons of extreme drought. The 
country to be irrigated by the Tapti is not sufficiently exposed to severe famine 
to justify the execution of the canal for purely protective purposes. It should 
be undertaken only if likely to prove remunerative, though not necessarily highly 
remunerative, for purposes of rice irrigation on lands not required for the growth 
of cotton. But, as already indicated, the proposals which have been laid before 
us do not cover the ground; and for the ascertainment of the possibilities of irri¬ 
gation in Gujerat a comprehensive examination of the country is absolutely 
essential. 

127. Subject, however, to the precautions which wo have recommended, we 
think it possible that a canal from the Tapti can be made which will be beneficial 
to the country without imposing any permanent liability on the State, and we 
recommend that the matter be taken up as soon as may be convenient, We 
have little information as to the Nerbudda, but there appears to be a wider field 
for the utilization of the waters of this river in Baroda territory than in Gujerat. 
The possibility of extending any canal that may be made in Baroda into some 
portion of the Kaira district seems, however, to deserve consideration; and an 
examination of the country should he made by British and State Engineers 
working in conjunction, so as to utilize the water to the best advantage in ail 
Provinces and States of which any portion could be commanded. It may be 
observed that it is hardly possible to utilize effectively the waters of any of the 
Gujerat rivers without reference to the interests of Native States, for even the 
Tapti Canal would have to traverse some parts of Baroda. We realize the 
difficulties which this may involve, but we do not regard them as insuperable. 
Every irrigation work should be designed to benefit as large an area as can be 
effectively served by it, without reference to territorial boundaries ; and we think 
that if Government will assist Native States in developing irrigation within 
their own boundaries, and will allow them a fair share on equitable terms of the 
benefits of British works which traverse or derive water from their territories, 
it should not be impossible to secure the friendly co-operation of the Durbars, 
as has already been done on a notable scale in the Punjab. 

128. Miver gauges .—Before leaving this part of our subject wo must call 
attention to the want of any reliable and continuous record of the flow in the 
Gujerat rivers. When particular projects have been under consideration, casual 
observations appear to have been made of the actual discharges on particular 
dates; hut there is nothing to show that these dates were the dates of minimum 
discharge, or during what periods the discharges varied within certain maximum 
or minimum limits. No record has been kept of river gauges with which observed 
discharges could he correlated. We recommend that permanent gauges he 
established at suitable sites on all the more important rivers, and that the 
gauge reading be recorded at least twice a day while tlie river is in flow. The 
many railwmy bridges which cross these rivers will generally form ideal sites; 
and when there is any establishment on or near them it should be easy to 
arrange for the maintenance of a gauge record at an inconsiderable expense. 
The Public Works Department should be made responsible for the maintenance 
of this record, and for the taking of a feAv observations of the actual discharge at 
each site every year between the months of October and July, and at different 
stages of the river, which would be correlated with the gauge readings. It is of 
loss importance to take discharges during the flood season, as long as gauge 
levels are recorded, but an occasional flood discharge would also he of great 
value. 

129. Minor irrigation toorlcs .—It is difficult to say wdiat scope there is 
in Gujerat for the construction of minor irrigation works. The general ques¬ 
tion of improving the water-supply and affording increased facilities for irriga¬ 
tion, has not hitherto received much attention; and very few’^ definite proposals 
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have boon laid before us. Most of these relate to works which have been com- 
meuced under pressure of famine as relief wmrks, and others are works whicdi can 
only b(! recommended as a )neans of employing relief labour. The works pro¬ 
posed are generally fairlj'^ large tanks, though in such a flat (iomitiy as (hijerat 
there are irot many parl:s where these can be made with advantage. Where 
there are suitable sites commaiiding lands in which rice cultivation will (ieitainly 
be practised, it seems piobable that such Avorks will have a considerable protec¬ 
tive A’'alue; and tliat they Avill yield some, if not a full, return on the cost of con¬ 
struction, as the year in Avhich Avator would not be in full demand for rice would 
be a rare exception. A thorough examination of the country with a view to the 
construction of such w'orks Avould seem advisable. It is true that tanks which 
depend on local rainfall arc likely to fail in a year of extreme drought, but it 
by no means follow’s that they Avill have no ]:)rotective value. They will, 
like the tanks in the Central Provinces which did such great s(;rvice during 
tlu; fanrine year of 1890-97, be invaluable in years of badly distributed rainfall. 
One great difliculty, here as elsewhere, is the supposed necessity for taking up 
the submerged land. In our Chapter on the Central Provinces \\p. make pro¬ 
posals for overooraing this difficulty (paragra[)li 3(52). There is said to he a consi¬ 
derable field in the Kaira district for repairs and improvements of existing tanks 
and the rc’storation of broken hands ; and new tanks have been proposed also in 
the Alimedabad, Panoli Mahals, and Surat districts. Particular attention should 
be paid to the Uoliad taiuka of the Panch Mahals Avhieh should be thoroughly 
examined. It appears probable also that something might he done in the way 
of constructing channels to take off from the minor rivers for the purpose of 
feeding existing tanks.' Those chanmds would be of little use for dircict irriga¬ 
tion, as the supply would he voi’y fitful and precarious ; but if they ran ca on for 
a feAv hours thej W’ould be of great service in filling tanks, although no direct 
return could bo expected on the cost. There arc also drains Avbich draAV off 
water from upper lands w'hiob might Avith advantage be connected with tanks, 
'file construction of w^eirs across rivers like the Mahi, with rocky beds, has also 
been recommended, so as to impound a certain quantity of water Avhich could 
be lifted and used for irrigation. Por the present, bow'eve)’, the most urgent 
work for the Public Works Dej)urtment is the repair and improvement of exist¬ 
ing tanks, to which Ave have referred in the last section. 

130. Drains .—There is still a great deal to be done in the way of drainage 
works, wbioh may be regarded as really protective, as they result in an extension 
of cultivation, although in themselves of little service in a year of drought. We 
think that the construction of drains, like that of tanks, coitld in many (sases 
l)e facilitated and, w'hat is of even greater importanei;. rendered more popular, 
by the adoption of the policy Avhich is suggested in paragraph 362 infra. 

{iv). — Private irrigation works, 

131, JPell irrigation.-~y^a\\% exist in considerable numbers in Alimedabad, 
Kaira, Snrat, and in smaller numbers in the Pnncli Mahals. There are A'ery 
few in Broach, for, as avc have already shoAvn, avoII irrigation is not suited 
to the rich black soil of that district, and the Avater in such soil is generally 
brackish. BlsewOiere they can he worked with jtrofit up to a dtipth of 40 feet, 
and even up to 50 fo(!t in a year of drought In the garden lands of 
Surat, water is as near as 20 feet from the suiface, and even less in some 
localities; hut in other districts it is seldom less than 30 feet, and generally 
more. There are large tracts in which water cannot be found ; or if found it is 
too hrackisli for any but tobacco and barley cultivation, or it acts like glue 
upon the soil. Moreover, the nature of th(i suiiply seems to be extraordinarily 
capricious in (lujtu’at. In some cases freshwater is obtained by sinking through 
a salt wat(ir hearing stiaitum; in others a aa’oII is deepened at the risk of substi¬ 
tuting brackish for sivcet water. The AAxater Avill sometimes desert a well or 
turn brackish without apparent cause. The first year of dronglit (1899) had 
no very great effect on the water level in aa^cHs, though in some cases, especially 
in black soil, the Avater became too salt for use; but the subsequent years of 
drought very greatly diminished the supply. We have already referred 
to the difficulties of irrigating black cotton soils from wells, owing to its absorb¬ 
ent nature and to the cracks which appear in dry Avcather; in Gujerat 
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tile fact that the water-supply is from percolation and not from springs still further 
reduces the area irrigable. Ordinarily, a single mot will irrigate only 2 acres in 
black, and 4 acres in other soil; though these areas will be trebled in a year of 
famine by substituting fodder and cereals for garden crops, and taking two or 
three crops off the land. The areas in which it is possible to sink wells that can 
be worked with profit, are so limited that good judges estimate that if every such 
area in Gujerat were supplied with as many wells as it could employ, irrespective 
of cost, the total area irrigated from them would be at the outside one-tenth 
of the existing cultivation; and indeed Mr. Mollison applies this proportion 
to the Kaira district itself, which is the best suited to well-irrigation of all the 
Gujerat districts. The cost of a single-?; 2 oi masonry well, 8 to 10 feet in 
diameter, and from 40 to 60 feet deep, varies from Rs. 600 to Rs. 700. 

132. Extension of well-irngation. —In Gujerat as elsewhere the extension, 
of well-irrigation to be healthy must be gradual. Before 1896-97 large numbers 
of efficient wells are said to have stood unused. During the recent famine 
an immense number of wells seem to have been constructed, but many of 
them were unlined, and calculated to last one or two seasons only. They were 
made at trifling cost, and served their purpose in some oases sufficiently well. 
We recommend strongly, as the first thing to be done, that the people be assisted 
to complete as many of these wells as may be worth completing, so far at any 
rate as may he necessary to give them a reasonable duration. It seems un¬ 
doubted that the famine has greatly stimulated the desire for well*irrigation, 
and that at the present moment the two great obstacles to its extension are 
want of cattle and want of money. We have been told that in parts of 
Gujerat the thoroughly solvent cultivator can get money from the lenders at 
6 per cent. Where this is the case there will not be much inducement to take 
tahavi from Government. But we apprehend that the class of cultivators 
which can borrow at this rate must be extremely limited, especially since the 
famine, which, with the subsequent years of drought, has resulted in the general 
impoverishment of the people. At any rate, if wells are to be largely extended, 
it is necessary to get at a class below that which can borrow easily from the 
sowkar at 6 per cent.; and there is every reason for continuing to make takavi 
available with the utmost freedom, now that it has become popular with the 
people owing to the pressure of famine. We have discussed the general ques¬ 
tion of takavi loans elsewhere, and we have now to consider how far the conces¬ 
sions which we recommend with the object of getting loans freely taken, should 
be made available in Gujerat. We think that in this province it may be 
advisable to encourage the sinking of wells by the grant of most of the various 
trial measures recommended. Owing, however, to the apparent uncertainty in 
the life of wells in some parts of the country, greater caution will be required 
than elsewhere in the grant of loans for very long terms. At the same time, 
having regard to the appallingly severe effects of famine in Gujerat when it 
does occur, it seems worth the while of Government to incur risk and make 
some sacrifice, with the object of inducing the people to secure for themselves the 
protection in years of drought which, up to the present, wells, and wells alone, 
have been found able to give. 

133. Necessity for a subsoil water survey. —The soil in Gujerat seems 
to be free alike from the rook which in the Deccan, and from the sandy strata 
which in parts of the Indo-Gangetic plain, offer such obstacles to the well- 
sinkers ; and it is so easy and cheap to sink a trial pit to the water that not much 
assistance in the way of boring implements is required for the purpose. We 
cannot, however, but think that a systematic examination of the subsoil waters 
would throw light upon the extraordinary variations in the nature of the 
supply to which we have alluded. There are also many indications that the 
supply to wells in Gujerat may be rendered independent of the ground water 
by borings of a moderate depth, and we think that this is one of the pro¬ 
vinces in which the special investigations which we have elsewhere recom¬ 
mended may be undertaken with advantage. 

134. Steam pumps for irrigation, —In connection with well-irrigation, we 
may refer to a modern form of enterprise which has been started in Gujerat, in 
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the form of irrigational steam pumps, of which at least four have been recently 
erected on the Sabarmati, and one on the Watrak river. In one case a 
landowner has erected two centrifugal pumps, of 10 and 7| inches diameter, 
which lift water about 25 feet; in another a Company has erected two pumps 
of 15 and 12 inches with a lift of 30 foot, receiving from the cultivators, as 
payment in kind, one'fourth of a rice crop, and one-third of wheat or sugarcane. 
They appear to have experienced more difficulty from the leakage in the 
irrigating channels than in working the pumps. N o royalty appears to have been 
hitherto charged. The landowner stated that if he supplied water to the owners 
of other lands than his own, a water-rate of one rupee per acre Avould be 
charged by Government, and that this had prevented applications. A partner 
in the Company stated that it had permission to irrigate up to 500 acres free of 
charge, but that if it extends its operations special arrangements would be made. 
This form of enterprise is at present in an experimental stage, but it appears 
to us to be deserving of every encouragement. We think that the right of 
Government to impose a royalty should be waived altogether for a definite and 
long period, or at any rate that the charge, if made, should be purely nominal; 
and that the conditions on which such installations are permitted should be 
such as to leave the capitalists fi’ee to extend their operations over as wide a 
field as possible. 

135. New private tanks. —Although the most eligible sites for small tanks 
have probably been taken up, there must be room in Gujerat for more works of 
the same type, for the construction of which private enterprise must be relied 
on. We have discussed in Chapter V the general principles to be observed 
in encouraging and assisting private ontei’prises of tins kind, and have only to 
say here that we consider the protective value of small tanks in Gujerat so great 
as to justify liberal assistance on the part of Government. Under the Bombay 
rule the constructors of the tanks would be exempted from liability to an 
enhancement of their assessments on account of improvements, and would 
undertake their future maintenance. 

136. Bands in Almedabad. —Long lines of field bands or embankments, 
four or five feet in height, arc another useful form of private irrigation work. 
They are found in the low lying plains of Viramgam in the Ahmedahad district 
and in other suitable plains where the cultivators have introduced the system. 
The water which is held up is used for rice irrigation below the band, and 
after it has been run off the land above is sown with wheat or gram. 

137. Importance of encouraging private works.— We have shown how beset 
with difficulties is the problem of providing Gujerat with large irrigation canals. 
Wc fear indeed that, when the possibilities have been exhaustively investigated, 
it may be found wholly impracticable, or prohibitively expensive, to protect by 
moans of canal irrigation such a percentage of the cultivable lands of the province 
as will confer on it a security in any way comparable to that of the Madras delta 
districts or the great canal-irrigated areas of Northern India; and it is even 
possible that such irrigation would, in some parts of the country, particularly 
in the black cotton soils, do more harm than good. We arc well aware that 
irrigation works of any other class, excepting perhaps wells, cannot be relied on 
to give protection in such an exceptional succession of dry years as that which 
commenced with the terrible famine of 1899. Nevertheless much may be 
effected by the persistent development and improvement of the existing means 
of protection—private irrigation works and wells. The problem of extending 
and improving these, until recently, has hardly been studi^, for the apprehension 
of famine has been too remote. But there appears to bo room for gradual 
improvement on many ditferent lines. The assistance of Government will be 
required, not only financially, but in organizing and advising private effort. 
I'hose who know the people best appear to be agreed that little can be expected 
from them when co-operation is necessary, as for instance in the construction 
of new irrigation tanks. Yet the long bands which have been constructed in 
the centre and west of the Ahme^bad district must have been made by the 
joint efforts of many landholders; and wo feel certain that Civil and Public 
Works officers, with a conviction of the importance of small works and with a 
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sympathetic knowledge of the people, would be able to do a great deal in 
encouraging the development of wells and other private ])rotective works. They 
can at least indicate! wluire and how success is possible, and can obtain for the 
people whatever money aid may be needed. It may l)e inquired perhaps why 
the action of Government should be limited in general to the encouragement of 
private effort in small works of this description, and why such works should not 
bo undertaken by Government itself. It must be recognized that in a rayatwari 
province!, in which Government takes a portion if not the whole of the rental 
which would go in other provinces to the landowner, a special obligation rests 
upon Government to improve its estate in the same way as a prudent landowner, 
would improve his. Wo have no d(!sirc that Government should evade this 
obligation. In the case of Gov(!rnment estates in zamindari provinces, we have not 
hesitated to press upon Government the duty of executing, by its own agency, 
improvem(!nts of the class which the zamindar might be expected to undertake 
in his private estate. But the case of individual, particular, and occasional 
Government estates, though in many respects similar, differs in important 
respects from that of a vast province administered on rayatwnri principles. 
In the case of the latter, the part which Government can usefully play in the 
management and improvement of the land is necessarily general and remote. 
The rayat, for good or evil, has been given a far more independent status than 
that of a Government tenant in a zamindari province ; and he would be the first 
to resent the whol(!sale interference and often ignorant meddling of 
Government officials with his little property for the purpose of improving it. 
The narrow limits which exist for the construction of irrigation wells 
by Government agency have been fully set forth in the general chapter 
on Private Irrigation Works, and much the same principles must we think apply 
to all small works which would benefit a single holding or a small group of 
holdings. The functions of Government must be limited to providing the capi¬ 
tal ; or to enabling the rayat to procure with the minimum difficulty the capital 
necessary for the execution of the required improvements, to furnishing him 
wdth the information and export aid which ho is unable to provide for himself, to 
suggesting the directions in which improvement may be possible, and generally 
to the organization of private effort. Holding these views, therefore, we do not 
recommend that Government should, except in rare and special cases, make 
wells or small tanks, or even hands, but we have proposed that the country 
should ho thoroughly examined as to sul)soil water-supply for wells, and 
for suitable sites for tanks and hands. The concessions proposed under the 
lieading of tahavi (Chapter VI) are of course designed to enable the people to 
procure the capital which they require, either direct from Government or on 
easier terms from the local capitalists, with whom the i)eof)le may be ablo to 
make better bargains when they have tlic alternative of a resort to Government. 

138, There is one measure which has long been regarded as above all others 
essential for the encouragement of private improvement, namely, what is usually 
termed the exemption of improvements from enhancement of assessment at 
revision of settlement. IS'ow not only is this exemption allowed in the 
Presidency of Bombay, as it is tliroughout India, but the exomption has been 
made perpetual; its perpetuity has been declared by law, and by special orders 
of Gov(!rnmcnt, which have been published with the express object of making 
known far and wide the policy and its motives. It might have been expected 
that in Bombay, if anywhere, the full effect of this extremely liberal policy 
would have been thoroughly apj)reoiated and understood, lb our considerable 
surprise, howev(!r, wc find that this is not the case, and that there is a certain 
amount of misapprehension on the part not only of the rayats, but also in some 
oases of the officials, as to the intentions and practice of Government in this 
matter. It is of great importance that any misapprehension of this kind should 
bo removed as soon as possible, in whatever way may appear most suitable. 
The question is s(!parately disouss(!d in Oliaptrw V (1, 180). 

{vy.—Famine works and programmes. 

139, Jf'orks constructed during the famine of 1899^1901.-Emm April 
1899 to the end of October 1901, 86^ lakhs had been spent on famine relief 
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works in Gujcrat—3 lakhs on railways, 8 lakhs on roads, 50 lakhs on village 
and District Board tanks, and 25 lakhs on irrigation and drainage works. 
Only three works of any real importance were incomplete—the extension of 
the Khari system of canals, the Muwalia tank, and the Godari-Goraj drainage 
channel. They should all three be completed, unless this has already been 
done by the famine labour since employed. With few exceptions the works 
selected were, no doubt, useful works; hut we think that, in some instances 
at any rate, the policy adopted of concentrating all the labourers in large relief 
camps prevented the best use being made of their labour. It apparently led to 
the expenditure of 4^ lakhs on the Broach tank—a work which we inspected, 
and of which it is difficult to sec the utility. To this policy must also, we 
think, he attributed the fact that, although for the past three years labour has 
been available in abundance, and although large sums have been spent on tanks 
in certain localities—often more than was necessary—many of the small tanks 
in Gujerat still remain in a state of grievous disrepair. We cannot hut feel 
that a great opportunity for repairing them has been lost. There are no doubt 
difficulties of supervision in the case of a large number of small works, which 
the rayniwari system intensities, but wo are not satisfied that they were 
insuperable. 

140. Possible irrigation works for future famines .—We have no doubt 
that, in accordance with the recommendations of the recent Pamine Commission, 
the tendency in future Avill be to attach far greater importance than formerly to 
village Avorks. But, in any case, the fact that in Gujerat small irrigation works 
afford perhaj)s the only means of employing famine labour with profit to 
the people and to Government, tells weightily in their favour, and should 
ensure the first place in all future programmes of relief works to the construc¬ 
tion and repair of small tanks, and of field embankments of the kind referred 
to in j)aragraph 136. Where nothing better can be proposed, the beds of the 
tanks shouM bo cleared of silt, although the cost will generally bo great in 
comparison with the benefit gained, l>ainage works should also have a pro¬ 
minent place in the programme. Until a more thorough examination has been 
made of the country, it will be impossible to do more than indicate roughly, 
as we have already done (paragraphs 119 to 126), the field that exists for larger 
irrigation works on which famine labour might bo employed. 


Section IV.—THE DECCAN. 

(f).—Local conditions ; me and value of irrigation. 

141. Demand for irrigation in the Deccan ,—The Deccan districts resemble 
those in Gujerat in so far that about 95 per cent, of the cultivation is 
unaided by irrigation, and that in a year of good rainfall the dry crops do as well 
or better without irrigation than with it. But there is this great difference that, 
whereas a year of drought is exceptional in Gujerat, it is of very frequent 
occurrence in the Deocan. During recent times the Deccan districts have 
been visited by the severe famines of 1876-78,1896-97, and 1899-X901, with 
considerable scarcity in 1901-02. There was also distress, not amounting to 
famine, in 1892. Excluding the Ghat areas the average rainfall is much less 
than in Gujerat, and in ordinary or normal years the cultivation is more 
precarious. Irrigation is therefore much more urgently needed as a protection 
against drought than in Gujerat; and it may be added that there is much less 
danger of injury to the country by water-logging, not only because it is not 
exposed to floods and can be much more easily drained owing to the natural 
fall in the country, but also owing to an important difference in the culti¬ 
vation. We have shown how any extension of irrigation in Gujerat wmuld be 
certainly followed by a great extension of rice cultivation, which is the only 
crop, besides sugarcane and garden crops, for which irrigation is ordinarily 
required. In the Deccan, however, irrigation is not another word for rice 
cultivation as it is in Gujerat and Madras. The Bombay Irrigation Re])ort 
for 1899-1900 shows that of the total area irrigated in that year by first class 
irrigation works (106,000 acres), no less than 64 per cent, was under millets. 
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11 per cent, was sugarcane, nearly 7 per cent, ground nuts, while only d’6 per 
cent, was rice, the percentage under which was exactly equalled by that 
under maize. In the previous year the proportion of rice cultivation did not 
exceed 4*3 per cent, of the total area irrigated by the works. There is no 
evidence of a tendency to extend the area of rice cultivation in the tracts 
commanded; hut, except in years of very heavy rainfall, water is taken freely 
for wheat and millets, and there is also a marked tendency to extend the 
area under sugarcane and high class crops. Maximum areas are usually 
attained on the Government irrigation works in years of drought, in spite of 
the shortness of the supply, the reason being that water is taken for a much 
larger area of dry food crops than usual. But although the area contracts 
in a wet year, higher class crops are then cultivated; and the revenue earned is 
often greater in wet years, or years of small areas, than in years of drought 
when every available drop of water is keenly utilized. During the five dry 
years ending 1900-01, the irrigated area exceeded that of the previous five wet 
years by nearly 47 per cent., but the net revenues for the two periods were 
practically identical. Irrigation is, therefore, appreciated in the Deccan as a 
means of increasing the value of the produce of the land, as well as for the 
protection that it affords against drought. It is true that irrigation works 
cannot be made to pay, but this is due generally to their unavoidably great 
cost, rather than to the unwillingness or inability of the cultivator to pay for 
irrigation; the average water-rate being at the rate of Rs. 4‘46 per acre which 
is much higher than in other provinces. 

142. Soils .—Black soil prevails in all the Deccan districts, hut in the 
southern or Carnatic districts a rich loam is also found. The black soil is found 
generally in the river valleys, but it is not so heavy or so retentive of moisture 
as the deeper beds which are found in Southern Gujerat, and Khandesh is the 
only district in which cotton is very extensively cultivated. As in Qujerat this 
crop does not require irrigation. Rice is extensively cultivated in Dharwar, 
and to a less extent in Belgaum; hut it is not much cultivated in other districts. 
There appears to be no reason why rice should not be cultivated successfully in 
the black soil of the Deccan, if an adequate water-supply were available; but 
in those parts in which there are water advantages, the people seem to grow 
a large area of dry crops, which in good years yield an excellent outturn without 
irrigation, and a smaller area of sugarcane and other high class crops. In 
years of drought the latter area is curtailed or water is economized and diverted 
to the dry crops. This is undoubtedly the system best suited to the Deccan, 
and it is to be hoped that no attempt will he made to force or encourage the 
extension of rice cultivation. 

143. Manure .—The extension of irrigation in the Deccan will, as in 
Gujerat, involve heavy manuring. We had abundant evidence that the people 
recognize this fact, that the value of manure is keenly appreciated, and that no 
one thinks of withholding it from irrigated land. Many new sources are 
gradually being opened. In Ahraadnagar safflower is now grown largely 
for oil-cake, to meet an ever-increasing demand ; poudrette is prepared and sold 
by the Municipalities of Poona and other large towns, with great advantage 
to the Municipal incomes; and recently fish manure has been imported in 
large quantities by rail from the coast districts. We have no doubt that the 
supply of manure will keep pace with any possible extensions of irrigation. 

144. Risers in the Reccan .—The Deccan, like Gujerat, is traversed by 
a number of important rivers, which carry great volumes of water during the 
monsoons, but are dry or nearly dry for the remaiuder of the year. There is 
this great difference, however, that the Gujerat districts lie near the mouths 
of the rivers which traverse them, or at the end of their course towards the sea, 
while the Deccan districts are situated near the sources of their rivers in the 
Western Ghats. This fact justifies the- hope that it may he more possible 
to provide storage works for the Deccan than for Gujerat. It may not be 
easy to find suitable sites, even in the Ghats, for such works, which will 
be both difficult and costly; but any which it may he possible to con¬ 
struct will be situated in a region of unfailing rainfall, and yet within a 



63 


roasonablo distance of the area to be oommandod. The oli'ective protection of 
any considerable portion of the Deccan against famine is absolutely dependent 
on the construction of such works, which will in a small and humble way 
perform the functions of the glaciers in the distant sources of the snow-fed 
rivers of Northern India, and hold back some portion of the excessive rainfall 
of the monsoons, so as to ensure a small but perennial supply to the rivers in 
whose catchments they will be placed. 

145. Mxtent of area protected hy irrigation. —The following table will 
give an idea of the extent to which the nine Deccan districts are at present 
protected by irrigation from all sources. The areas are averages for the ten 
years ending 1900-01;— 
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aere.9. 

AVIcBiAK ISBKUTBU 

IN THOUSANDH OF ACBBS. 

Percentage 
of column S 
on coluuiu 3 

Froui wellB. 

From all 
sources 
including 
welid. 
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1,427 

2,964 

42 

69 

2-0 

Naaik ..... 



• 

816 

1,837 

58 

101 

5’5 

Ahmadnagar .... 




838 

2,589 

107 

122 

4-7 

Poona ..... 




995 

1,942 

79 

138 

71 

Sholiipur . . , ' . 


• 


721 

1,067 

113 

128 

6'6 

Saiara .... 




1.147 

1,690 

76 

143 

8-3 

Bijapur .... 




735 

3,507 

16 

19 

•7 

Belgaum .... 



• 

994 

1,706 

31 

58 

8-1 

Dhanvar .... 




1,113 

2,124 

4 

83 

1 

3-9 


Toiat 
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8,786 

19,326(a) 

520 

1 

847 
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(a) The double cfoppcd area is indaded twi<;c overj the proporliw of ibis to tbo whole TRries frojn 0'3 per ecut. in Bijnpur to 4‘4 pet 
coat, lu Poouu. 

(i) The areas shown uuder wells uro based on the assumption that the double oropped area under wells bears the came proportion to the 
total area under wells m the dou])le cropped area irrigated from all sources bear.s to the total irrigated area, 

146. Foreign States. —The Deccan districts include Kolhapur and a number 
of smaller Native States, in all of which irrigation would apparently be as keenly 
appreciated as in the British districts. In future schemes for the extension of 
irrigation in the Deccan the requirements of these States should be considered 
as far as may bo practicable. In some cases it may be necessary to construct 
reservoirs in, or to carry tlie new channels through, some of these States; but it 
is not thought that this will cause any difficulties which cannot be removed 
by mutual agreement. 

{ii),—Existing State irrigation works. 

147. First and second class works.^Theie are in the Deccan distrhds 33 
first class State irrigation works, that is, works for which separate capital and 
revenue accounts arc kept, and which are under the management of the Public 
Works Department. Of these, 8 are classed as Major, and 26 as Minor Works; 
but the distinction is rather an arbitrary one, depending merely on the 
source from which funds were provided. The Minor Works arc of the same 
character as most of the Major Works, and some of the former are more 
important than some of the latter. Six of the Major Works have been sanc¬ 
tioned as productive Morks, but no irrigation work in the Bombay Presidency 
outside Sind has fulfilled the conditions of a productive work. Two only, 
the Nira Canal and the Mhasvad Tank, have been sanctioned as protec¬ 
tive works, and one of these has proved more remunerative than the so-called 
productive works. The first class works may therefore be considered together, 
without regard to these arbitrary classifications which have been made merely 
for purposes of account. The second class works are long established AA^orks, 
whioh, although not constructed originally by Government, are now under 
Government control. They have no capital accounts. The Public Works 
Department are responsible for maintaining them in a proper state of repair, 
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but the revenue management is in the hands of the Collector.^ IHic tollowing 
table shows the distribution and the proteotirc value of all irrigation works 
maintained by the Public. Works Department:— 
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• 
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Satara . 



6 
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12,600 

1 
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12,709 

Bijapur . 

■ • • 


1 


205 i 

42 

16 

1,867 

1,-409 

Belgaum 




1 4,185 

10,846 

6,409 

07 

9,910 

16,319 

Dharwar. 

• 


' 6 

' 1,564 

2,070 I 
• 1 

2,141 

478 

60,006 

02,750 


Total 


33 

! 53,101 

' 154,079 ' 

93,829 

920 

109,913 

1 

203,742 

1 * 


The minimum and maximum areas shown in the 3rd and 4th columns 
are the aggregates of the minimum and maximum areas for each work 
without reference to the particular years of occurrence. The totals of these 
columns do not therefore represent the minimum and maximum areas of all 
the works in any one year, 

348- The maximum areas on record are 119,771 and 121,229 acres in the 
years 1897-98 and 1900-01, respectively. The minima during the decade are 
62,916 and 69,664 acres in 1892-93 and 1895-96. It will be observed, how¬ 
ever, that generally the average area is throughout about 60 per cent., and 
tbo minimum area about 30 per cent, of the maximum recorded. It may 
also be noted that, as a general rule, maximum areas have occurred in years of 
drought, which shows that the works may be of great value in such years, and 
do not ordinarily fail, though failures in a year of drought have occasionally 
occurred. We have before observed that a year of short area may bo a year of 
good revenue, owing to the irrigation being confined to the higher class crops, 
and not being required for dry food or fodder crops. 

149, Areas on second class icorks.—The areas returned as irrigated by 
second class works are practically constant from year to year, for reasons which 
will be explained further on. It will be seen that although these works do not 
irrigate on an average more than 120 acres each, the total area under them is 
greater than that irrigated by first class worksi so that tliey are collectively 
of considerable importance. They are most numerous in Kbandesh, Nasik, 
Belgaum, and Dharwar. In the two former districts they take the form of 
bandharas, or weirs, built across the rocky bed of some stream, to divert 
the water into side channels. These channels cannot command the country at 
any great distance from the banks of the stream, but they nevertheless irrigate 
considerable areas, and are often held by several villages. The works are 
managed by the people with considerable skill, every drop of water in the 
stream being utilized by means of successive bandharas, and the channels are, 
W'hen necessary, worked in rotation. The second class works in Belgaum and 
Dharwar consist mainly of tanks. 

160. Productive value of first class works .—The productive value or 
financial position of the first class works has next to be considered. Taking the 33 
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works as a whole the results of the working during the ten years ending 
1900-01 are as shown below :— 


Average area irrigated annually .... 93,829 acres. 


Capital cost to end of 1890-91 

• 

Rs. 

. 2,39,33,422 

Per acre. 
Rs. 

„ „ 1900-01 


. 2,56,68,797 

273-60 

A verage water-rates and land revenue 


4,18,691 

4-46 

Average total revenue of all kinds 


5,77,802 

6‘16 

j, working expenses . . 


.3,29,667 

8-51 

„ net revenue 


. 2,48,135 

2’65 


161. At the beginning of the decade irrigation had been developed to 
nearly its full extent on almost all the works, and but little expenditure lias 
since been incurred against their capital accounts. Thfe average net revenue 
for the whole period yielded a return of just 1 percent, on a capital of 248 
lakhs, which is the mean of the capital outlay at the beginning and end of 
the decade. Taking the rate of interest at 4 per cent, it may be said that the 
irrigation of 93,829 acres per annum involves a permanent annual charge on the 
State of Rs. 7,44,000, or at the rate of Rs. 7*93 per acre. This result is attained 
after levying an average charge on the cultivator of Rs. 4‘62 per acre, so tliat 
the true cost of irrigating an acre may be taken at Rs. 12’56, or a little less 
than one-third of the value of the crop, which, according to the detailed valua¬ 
tion in the Bombay Irrigation Reports, may be taken as averaging about 
Rs. 42 per acre. 

152. In return for this expenditure the State may rely on the irrigation 
of from 106,000 to 120,000 acres in years of drought, which would reduce fro 
tanto the severity of distress and tlie cost of famine relief. There is also of 
course an indirect return to the State in other ways which must result from any 
increase in the wealth of the country. On the other hand, no account has 
been taken of the interest cliarges incurred while the works were under con¬ 
struction, and until they had attained tludr present stage of development. 

163. Classification of icorks according to their sources of supply. —The 
great cost of irrigation in the Deccan is so striking, and has such an important 
bearing on all proposals for its extension, that we have thought it necessary 
to analyse the figures which have been quoted, in some detail. It has already 
been observed that the recognized classification for acepunts purposes of the.'se 
works docs not indicate their character, but they may for the purpose of our 
inquiry he divided into five classes as follow :— ‘ ' 

Class A. —The Mutha Canals. 

Class JB. —Canals with ghat-fed storage works, or which arc in otlun* 
ways favourably situated : the Nira, the Gokak, tlu' 
Lower Banjhra, the Upper Man, and the Yerla River 
Canals. 

Class C. —Canals without storage works; the Krishna, Kadva, Lakh 
and Ojhar, Rewari, Chikli, and Jamcla Canals. 

Class D.—-Large rain-fed tanks, the capital cost of which is not less 
than Rs. 4,00,000 each. There are four of these, viz., 
the Mhasvad, the Ekruk, the Ashti, and the Maini. 

Class E, —Small rain-fed tanks, each costing less than Rs. 4,00,000. 

The Mutha Canals really belong to Class B, as they are fed from Lake 
Jj'ife, a fine ghat-fed storage work with a capacity of over 3,200 millions of 
cubic feet. But these canals must form a class by themselves. In the first 
place, they have been constructed as much for the purpose of the water-supply 
of Poona and Kirki as for iirigation, and the capital cost includes the cost 
of the reservoirs, mains, reserve weirs, and other works connected with the 
water-supply. Apart from this, the area irrigated by the water available 
for the purpose is very small, because the cultivation is all of the highest 

K. 
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class consisting mainly of sugarcane, the best and most valuable kinds ol 
which are grown in the neighbourhood of Poona. It thus happens that the 
capital cost of these canals works out to the abnormal rate of Bs. 729 per acre, 
and as it represents more than a quarter of the total capital outlay on all 
works, it is absolutely necessary to consider it separately. 


164. The following table gives details relating to each of these five classes 
of works 



CxiSS os WOBK. 

A. 

B, 

c. 

D. 

E. 

(1) Number of works . 5 • 

• 


1 

5 

1 

I 7 

4 

16 




Rs. 

Rs. 

Es. 

Es. 

Rs. 

(2) Capital cost (1900-01) . 

• 


66,69,380 

86,70,934 

34,93,574 

47,00,416 

21,34,493 

Totals for ten ^ears ending 1900‘0L 






! 

(3) Water-rates and wet land revenue 

• 

. 

13,04,790 

14,34,037 

7,29,674 

3,95,958 

3,22,637 

(4) Gross revenue of all kinds , 

« 

. 

24,97,800 

15,83,262 

7,85,891 

5,61,510 

3,59,560 

(5) Working expenses 

• 

. 

8,29,758 

9,02,161 

7,86,957 

5,01,154 

2,77,638 

(6) Net revenue .... 

« 

• 1 

1 

16,68,042 

6,81,101 

—66 

50,356 

81,922 

Areas recorded. 



Acres. 

Acres. 

Acres. 

Acres. 

Acres, 

(7) Minimntn, sinee 1890-91 . . 

• 

• 

6,457 

27,271 

7,742 

7,348 

4,283 

(8) Maximum n » • • 

• 

• 

12,691 

71,977 

28,588 

26,671 

15,162 

(9) Average, 1890-91 to 1900-01 . 

« 

» i 

9,1^6 

46,133 

16,662 

13,254 

8,634 

Mates 2 >er acre as in (9). 



Rs. 

Rs. 

Es. 

Es. 

Rs. 

(10) Capital cost .... 

• 

• 

729 

188 

2J0 

856 

247 

(11) Water-rate and wet land revenue. 

• 

• 

14-27 

311 

4-38 

2-99 

3-74 

(12) Gross revenue of all kinds . 

f 

f 

27-81 

3-43 

4-72 

4-16 

4-16 

(13) Working expenses ... 

• 

• 

9-07 

1-96 

4-72 

3-78 

3-22 

(14) Net revenue , • 

« 

• 

18-24 

1-47 

,s. 

0-38 

0-94 

(15) Interest charges less net revenue, or net cost 






to State per acre . . . 

9 

• 

10-93 

6'01 

8-32 

13-81 

8-94 




Per cent. 

Per cent. 

Per cent. 

Per cent. 

Per cent. 

(16) Net revenue, return on capital outlay 

« 

4 

2-6 

_ 

0-79 

... 

0-11 

0-38 


156, Class A. The Mutha Canal .—The work in Glass A is of such a 
special character that no explanation is required of the apparently abnormal 
rates shown under items (10) to (14). It will be seen that the work is more 
remunerative than those in any other class. It is difficult to say whether 
better or more financial results would have been attained if the whole of 
the available supply had been made available for irrigation. The capital 
cost could probably have been considerably reduced, and in any case the 
extensions of area would have resulted in a reduction of all the acreage rates, 
except perhaps that shown as item (11). 

166. Class B. Ghat~/ed storage works .—Of the five works included in 
Class B, the Nira Canal is the only one which has a large storage work. The 
remaining four are comparatively small, and their storage is not ghat-fed; 
but they have been included in this class as their supplies are more assured 
than those of works in Classes C to E, The Upper Man and Terla river works 
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have been very costly, the capital cost per acre being Es. 286 and Es. 242, 
respectively, and neither of these two works at present pays its working 
expenses. The Nira Canal, which is the best type of works of this class, has 
cost nearly 57 lakhs which corresponds to a rate of Es. 174 only per acre of 
average irrigation. Its storage work at Bhatgarh, now known as Lake 
Whiting, has a capacity of 5,600 millions of cubic feet. It is one of the finest 
works of its kind in India, and a work of which any Government might be 
proud. 

167. On referring to the preceding table it will be seen that the cost to the 
State per acre irrigated (item 15) has been considerably less in this than in any 
other class. The reason is that the capital cost per acre (item 10) is much 
less, or, in other words, a much larger area can be irrigated with a given 
expenditure, when there is a ghat-fed storage work. It will also be seen, on 
comparing items (7) to (9), that both the minimum and average areas of the 
class bear a higher ratio to the maximum than in any other class except Class A, 
the circumstances in which are special. The return for the whole class is 
pulled down by the low average of the water-rates, w^hich appears to be mainly 
due to the system adopted in working the Nira Canal to which we shall 
presently refer. The returns are also affected by the diversion of water from 
the storage work on the Gokak Canal to the Gokak Mills, which is referred 
to below (paragraph 176). Allowing for these accidental causes, the return for 
works of this class would probably exceed 1 per cent., and the permanent'charge 
on the State for every acre of irrigation would probably be less than Es. 6 
per annum. It is only by means of works of this class that any considerable 
extension of irrigation in the Deccan will be possible. 

168. Class C. Canals wUhont storage works ,—Class C includes the 
Krishna Canal, which receives a fairly steady supply from the Krishna river 
near the foot of the Ghats, though the area under irrigation could be greatly 
extended if a storage work, for which hitherto no suitable site has been found, 
could be provided. This work has cost less than 9 lakhs, and has been very 
successful, the average return amounting to 3*35 per cent. The small Eewari 
Canal has yielded a return of nearly 6 per cent. Works of this class, which 
are handharas on a large scale, are comparatively inexpensive, as weirs can be 
easily and cheaply built on the rocky beds of the Deccan rivers. But they are 
of little protective or productive value, however small their cost, if the 
supply is liable to constant failure and interruption. Against the successful 
works just named, may be placed the Kadva, the Pravara river (Lakh and 
Ojhar Canals), and the Jamda Canal works, all of which are of very little value 
without storage works and have failed to pay even their working expenses. 
We do not think that there is much room for successful works of this class on 
a large scale in the Deccan; and the general results attained show that, although 
the absolute cost of such canals is comparatively low, the rates of capital cost 
and of working expenses per acre brought under irrigation, are likely to be very 
high owing to the great uncertainty of the supply. 

169. Classes D and E. Bain-fed tanks ,—We have next to consider the case 
of rain-fed tanks situated outside the Ghats, of which there are twenty examples 
constructed at a cost of over 68 lakhs of rupees. Many more works of this 
class have been proposed, or actually commenced, as famine relief w^orks, so 
that it is of great importance to consider the results attained on them. We 
would, in the first place, remark that costly as these w'orks undoubtedly are, 
and uncertain as their action may be in a particular year, they have neverthe¬ 
less a protective value w'hich is not to be despised. Particular tanks may fail 
in seasons of great drought, but they do not all do so, and in such years many 
of them irrigate their maximum areas. Three of the four large tanks in 
Class D irrigated their maximum areas in 1900-01, and the fourth irrigated its 
maximum in the previous year. Several of the smaller tanks attained their 
maximum in the famine years 1896-98. Apart, however, from their value in 
years of great drought, they are also of great utility in years of badly distributed 
rainfall, and undoubtedly strengthen the position of the cultivator. In many 
places they also have an indirect value in maintaining the spring level in the wells. 

xa 
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160. Large and small tanks. —Wc have divided these rain-fed tanks into 
two classes according to size. Many of our witnesses expressed the opinion 
that small tanks had little or no protective value, ovriug to their small catch- 
mont areas. The figures in the preceding table do not, how'ever, appear to 
support the view that large tanks have a greater protective value, in relation 
to their cost, than small ones, or that they are less unremunerative works. 
Whether regard be paid to the areas recorded, to the ratio of the average to the 
minimum and maximum recorded areas, to the capital cost per acre irrigated, 
to the working expenses, or to the actual cost to the State of each acre irrigated, 
the advantage is all on the side of the smaller tanks. The advantage would 
have been all the greater if the dividing line had been drawn a little lower 
down; for the most unremunerative of all the tanks in Class E is the largest 
of them, the Bhatodi,' which cost Es. 3,79,707, while the working expenses 
exceed the gross revenue by Rs. 1,836. On the other hand, the figures for 
Class D have been unfavourably affected by the fact that a considerable 
portion of the supply of one of the largest tanks in that class, the Ekruk, is 
reserved for the water-supply of Sholapur. It is difficult to say what allowance 
should be made for this, but it appears doubtful whether any reasonable 
allowance would give Class D the advantage. We do not claim that the 
figures are conclusive in favour of the smaller tanks. The capital outlay 
showm against some of these may possibly have been incurred on restoration of 
old works, and not on original construction. One of the best of them receives a 
supply from the Mutha Canal; and many of the most remunerative small 
tanks are in the Dliarwar district, in w'hich conditions are more favourable for 
such works than in the northern districts. The figures, nevertheless, indicate 
that if Government wished to spend, say, a croro of rupees on rain-fed tanks, 
it would he better to make, say, fifty small tanks at some distance from each 
other, than five large tanks like the Mbasvad, which cost over 20 lakhs. 
Large tanks which can be made to hold two or three years’ supply are of 
course less likely to fail in years of drought than other tanks of any size 
which irrigate annually as large an arenas they can; but the cost per acre 
annually irrigated is very much greater. A tauk wdth a very largo catch¬ 
ment area is likely to receive a higher proportion of its full supply in a year of 
drought, than one with a catchment area one-tonth the size, but not a higher 
proportion than ten such small tanks would receive. We advocate the con¬ 
struction of storage works of the largest possible capacity, wherever suitable 
sites for them cau he found in the zone of unfailing and torrential rains, or 
when they can be fed from a river or canal; hut we think that the advantages 
of large tanks in the region of uncertain rainfall have been orer-rated. We 
have had abundant evidence in other provinces of the collective value of 
numbers of small tanks, but we need not go outside the Deccan for such 
evidence. We have only to point to the results attained on the second class 
works, which irrigate annually a larger area than all the first class works 
put together. 

161. Prospective improvement in Jinancial results of loorks.^ln our 
attempt to determine the true financial position of different classes of works, 
considered with reference to the oharacter of the source of supply, we have 
taken the average results during the decade ending 1900-01 ; because the 
figures show that, in spite of an increase of nearly 47 per cent, in the area 
irrigated in the latter half of the period as compared with the former lialf, 
the net revenue realized in the two quinquennia were practically identical. 
We have little doubt, however, that the great expansion of the irrigated area, 
which has occurred during the last five years of drought, will result in a perma¬ 
nent improvement in the financial position of these works; and that, as the 
advantages of irrigation are more W'idely understood, the average area under 
irrigation will approach nearer and nearer to tlu; maximum. On this account 
the future financial prospects are probably more favourable than is indicated by 
our statements of the results attained during the past ten years; hut when 
every allowance is made for this, and for possible improvements in the adminis¬ 
tration of the canals, we do not think that they will ever prove remunerative 
in a financial sense, or that they can he expected as a whole to return more 
than 2 per cent, on the capital cost. 
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162. Mnancial results on second class works. —As regards second class works 
(paragraph 147), it is found that the average revenue credited to them amounts to 
Ks. 4,43,489 per annum, while the average expenditure on maintenance and 
collection fees amounts to Rs. 1,87,119, or 42-2 per cent. At least 99 per cent, 
of the revenue credited to these works is indirect, that is, it is a certain share of 
the fixed consolidated land revenue assessment; and it shows very little varia¬ 
tion from year to year. It is subject to remission on account of failure of the 
works, hut otherwise it is payable whether water is taken or not. This accounts 
for the small variations in the areas returned as irrigated by these works. 

163. Protective and productive working of canals. —Several questions con¬ 
nected with the working of the first class irrigation works have been brought to 
our notice, on which we desire to offer a few remarks. The first of these is the 
difference in the administration of those classed as productive and protective. 
It is the practice in Bombay to manage the two woi’ks classed as protective 
—the Nira Canal and the Mhasvad tank,—on what are called protective 
principles; that is, less with a view to commercial profit than to the protect 
tion of as large an area as possible in the event of a drought occurring. 
Thus it is the custom to restrict, in the beginning of the year, the area that 
may be put under sugar-cane and other high class crops; in the apprehen¬ 
sion that the rainfall may prove deficient, and that there will be a strong 
demand for water in the following cold weather for dry food crops which 
it will not be possible to meet without such restriction. If there is a normal 
rainfall, the area under high class crops is therefore much less than it would 
otherwise have been, or might have been, and a great deal of canal revenue is 
lost. If the rains fail there is less, if any, loss of revenue; as the water held in 
reserve is utilized to great advantage in protecting a large area of dry crops. 
On works which have been classed as productive, this system is not observed ; the 
idea being that, as they have not been sanctioned avowedly for purposes of pro¬ 
tection, water should be disposed of to the 
best advantage, or, as it is called, on com¬ 
mercial principles, so as to bring in as 
great a revenue as possible without regard 
to the possibility of drought. The differ¬ 
ence is shown by the table in margin, 
showing the average percentages of 
sugar-cane and 8 months’ crops on the two 
protective works, and on those other 
works which have a fairly assured supply. 
The rates for sugar-cane vary from Rs. 10 

to Rs. 60, and for 8 months’ crops from Rs. 4 to Rs, 8 ; while those for other crops 
vary from 12 annas to Rs. 3; so that the percentage of high class crops very 
materially affects the financial results attained. 

164. Advantages of working on productive principle. —The first point that 
occurs to us is that, if the protective system of working has any advantages, it 
should be applied to all works alike, irrespective of the fund from which the 
cost of construction has been met. We are, however, disposed to doubt 
whether the system has any real advantages, even from a protective point of 
view. The mere extension of the area under food crops in a year of famine 
is, in the Deccan, no longer a matter of the first importance, as it was in 
1877-78. There is no longer any difficulty in getting food grains into the 
province in years of drought. What is really wanted is remunerative agricultural 
employment for the people; and as long as this can be found for them by 
means of irrigation w'orks, it is a matter of little importance whether they 
are employed in the cultivation of food crops, or of such a crop as cotton or 
sugar-cane which can be exchanged for food. If the cultivation of an acre of 
sugar-cane will afford employment, directly or indirectly, for ten times as ®any 
people as an acre of juar or hajri, there is no particular advantage, even in a 
famine year, in sacrificing the acre of cane for the sake of the ten acres of 
millet; and in a year of ordinary rainfall the acre of cane is lost to the 
oounti’y, and the profit that might be derived from irrigating it, is lost to the 
State. If the wealth of the community is to be increased to the full extent 
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which the expenditure on irrigation Works may render possible, these must 
be worked with regard to the conditions in normal, and not in exceptional, years. 
Subject to one limitation to which we shall presently refer, we consider that, 
as a general rule, the system of working which will give the best commercial 
results will also be found to be the most protective. The greater the amount 
of the canal revenue, that is, the greater the amount which the cultivators 
are willing to pay for the use of canal water, the greater are the profits of 
cultivation and the addition to the wealth of the community; and we cannot 
recommend that the productive efficiency of irrigation works should be crippled 
in ordinary years, for the sake of meeting the supposed exigencies of a year of 
drought. We think that in the long run the cultivators may be trusted to 
know their own interests better than the authorities, who may attempt to 
impose restrictions on the course of cultivation; and that if left to themselves, 
they will extend the cultivation of food crops when the rise of prices, and 
other indications of approaching scarcity, encourage them to do so. Lastly, 
we cannot but recognize that the continued extension of protective irrigation 
must depend on the financial results attained on works which have been con* 
structed. If such works could he made to pay, as the canals in Northern India 
pay, there would be no limit to the funds which successive Governments of 
India would readily devote to their multiplication. But if, in consequence of 
the adoption of a faulty system, each new work imposes a permanent charge 
on the revenues of the country out of all proportion to the protective advan¬ 
tages gained, a time will come when the extension of protective irrigation will 
be discontinued, owing to the blunders committed in its name. 

165. The Executive Engineer, Poona Irrigation Division (Mr. Visvesvaraya), 
informed us that it would be possible to treble the net revenue on the Nira 
Canal if the existing restrictions on the extension of high class cultivation were 
removed; and other officers have also testified to the prejudicial effect of the 
existing system. We are not in a position either to accept or to question this 
estimate; hut we cannot but think that if, by a relaxation of tbe present rules, 
it were possible to treble or even to double the net revenue of the canal, the 
increase, in successive seasons, of the wealth and prosperity of the cultivators 
would be a far better protection in a season of drought, than the greater extension, 
in that particular season, of the area under food crops which may be rendered 
possible by the continuance of the present system. And if the Nira Canal could 
be made to pay 3 per cent, on its capital cost, the greatest objection to the 
extension to all parts of the Deccan of as many works of the same class as it 
may be possible to construct—the objection based on the permanent charge that 
such works would impose on the State,—would practically disappear. 

166. Necessity for a wide distribution of the supply. —I’here is one excep¬ 
tion to the general principle that the system of working which will give tbe best 
commercial results, will also in the long run afford the greatest protection. We 
refer to the importance of a wide and fairly equal distribution of the supply. 
Even this does not always involve an exception, for the cost of a wide 
distribution is very often compensated for by the greater permanence and 
stability of the demand. But even when this is not the case, we consider it of the 
greatest importance, on both protective and sanitary grounds, to distribute the 
available supply as widely as possible, even when this may render the works less 
remunerative. This is especially the ease in the Deccan, where wet cultivation 
can he supplemented in ordinary years by large areas of dry crops. The Mutha 
Canal affords an instance of the evil of concentrated irrigation; no less than 60 
per cent, of the area irrigated is under sugar-cane within a radius of a few miles 
from Boona; and we have had evidence that very serious injury is being caused 
to tbe soil by water-logging and over-cropping. We have also been informed 
thak water cannot be sent down to the tail of the canal, owing to the demands 
of the Poona cane cultivators; and a proposal has been made for a new storage 
work to give a supplementary supply which may be joined to the tail of the 
canal and to extensions beyond it. The concentration of irrigation around 
Poona must reduce the protective value of the canal. No doubt the cane 
cultivation employs directly and indirectly a great number of labourers; but 
there is reason to fear that, when irrigation is thus concentrated, an undue 
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share of the benefits of protection is appropriated by wealthy landowners or 
capitalists. We think that in the Deccan a canal should ordinarily be designed 
to command four, or at least three, times the area which it may be expected to 
irrigate in normal years; that the share of the total supply to be assigned 
to each water-course should be proportioned to the area commanded by it, the 
internal distribution being arranged by the cultivators in accordance with their 
respective shares; and that each landowner within that area should be entitled 
to a proportional share of the supply, so that he may irrigate a quarter or a 
third of his holding, which would rise to 40 or 60 per cent, in years of drought. 
It is not to be supposed that a Government official can carry out so fine a 
distribution of water. What he has to do is to fix the discharge of the village 
water-course, in proportion to the area it is intended to water. This area may 
he divided among a dozen landowners, and it may be left to them to settle among 
themselves for how many hours in the day each is to have the use of the 
water. But when the share that may be taken by each individual has been 
thus fixed, it seems unnecessary to impose any restriction on the crops which 
each may cultivate. If a man would prefer to cultivate an acre of cane, and 
to take his chance of being able also to raise a few acres of dry crops on the rain¬ 
fall, it is surely better to allow him to do so than to refuse him water for the 
cane, on the ground that he may want it hereafter for his dry crops. But it is 
undoubtedly necessary to prevent, as far as possible, any individual from per¬ 
manently appropriating more than his fair share of the supply. 

167. Proposed system of leases .—We regard with approval a suggestion 
which has been made by Mr. Visvesvaraya that, when after the first few years 
the course of irrigation has become fairly established, the cultivators should be 
encouraged to form blocks with a fixed rotation of cropping and irrigation, 
such as has been arrived at on the bmdham systems; and to take out long 
leases (6 to 7 years) for a supply of water to these blocks, regulated with refer¬ 
ence to the scheme of cultivation proposed, a minimum supply being guaran¬ 
teed for certain periods during the currency of the lease. The conduct of the 
arrangements with the people would have to be entrusted to an officer of 
considerable tact and experience to whom as free a hand as possible should be 
given. At first perhaps few cultivators would combine to form blocks and 
take leases. But gradually the advantage- of receiving an assured supply of 
water, without having to make annual applications, would be realized; and the 
number of blocks and leases would increase until almost the whole of the 
irrigable area of the canal had been arranged for in this way. By means of 
such a system, the combined advantages of the productive and of the 
protective methods of working would be secured; no individual owner 
would be able to appropriate permanently or continuously more than his 
fair share of the supply; and apart from the more equal distribution of 
water, a substantial reduction might be effected in the cost of revenue 
management, as the disposal of applications, and the subsequent inspection and 
measurement of irrigated areas, would be greatly facilitated, 

168. Excessive charges for estaUishment .—We have also been informed 
that the working expenses on many works have been unduly exaggerated, owing 
to the system of distributing establishment charges which obtains in many divi¬ 
sions. The faultiness of the system is generally recognized; but, as it affects the 
distribution of charges between the Imperial and Provincial Governments, it 
has been allowed to remain unaltered. A proposal to alter it was made some 
years ago, but appears to have been dropped on the ground that the provincial- 
ization of the irrigation works, which was then contemplated, would render the 
chano'e unnecessary. The works have not, however, been provincialized, and 
no change has been made in the system. Under it, the charges which have 
been made against certain works, principally those in the Ahmadnagar and 
Nasik districts, appear to have been extraordinarily high, and to have 
materially affected the revenue accounts for those works which are mostly in 
Class C. We doubt, however, whether the absolute amount of such charges 
has been such as seriously to affect the financial position of the irrigation works 
in the Deccan, taken as a whole; and we have not thought it necessary to 
examine the question. It is, however, very desirable that the account of each 
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work should be debited only with its fair share of establishment charges, and 
there appears to be no real difficulty in the way of a modification of the present 
system. 

169. Transfer of small tanks to the second class. —We have already observed 
that water-rates are not charged on the second class works, the cultivators on 
which pay a consolidated dry and wet canal revenue assessment, which has been 
fixed with reference to the water advantages. We think that, when opportunity 
offers, many of the smaller tanks in the first class might, with advantage, be 
transferred to the second class, a suitable addition being made to the fixed 
assessment, and water-rates being abolished. We do not know whether it 
would bo possible to do this before the next revision of the settlements, but 
there are advantages in this system, which is almost universal in Madras, 
where the irrigation arrangements have become as it were crystallized by long 
usage. We do not recommend it on the larger or newer works, where the 
system of water-rates must continue for many years to come, especially if 
improvements and extensions are proposed; but the transfer of the revenue 
management of these small tanks from the Public Works to the Civil Depart¬ 
ment, and the substitution of a fixed assessment for the present water-rates, 
would probably result in a reduction of expenditure, and would leave the 
people freer to manage and develop the irrigation from their tanks without 
official interference. 

170 . Small irrigation works. —In addition to the small works of the second 
class there are, as in Gujerat, a number of still smaller works for which no 
revenue accounts are maintained. These works irrigate annually an area of 
about 123,000 acres. They consist partly of small tanks and partly of 
bandharas or other works for utilizing the waters of streams. They are for the 
most part old works which are ordinarily repaired by the people and the area 
irrigated by them is not included in the returns of areas irrigated by Govern¬ 
ment works; but, as in the case of the Gujerat tanks. Government recognizes 
its responsibility with respect to impi’ovements and special repairs. We gather 
that there is probably not much scope for the extension of very simple works 
of this kind, but the importance of utilizing every opportunity for increasing 
their number should not be lost sight of. 


{Hi).—Scope for farther extensions of State irrigation works. 

171 . Irrigation works from ghat-fed rivers. —’It has already been remarked 
that the first line of protection in the Deccan must be sought for in a system 
of canals depending for their supplies on large storage works which will be 
filled from rivers whose sources are in the Western Ghats, where the monsoon 
rainfall is unfailing even in a year of drought. In such a year it is only works 
of this class which can be thoroughly relied on as a means of protection, and we 
have shown (paragraph 157) that, although unavoidably costly, tliey are 
likely to prove in a series of years the least unremunerative of any works that 
can be proposed. Ghat-fed rivers are fortunately numerous in the Deccan. 
There are the Panjhra in West Khandesh; the Girna and its tributaries in 
North Nasik ; the Godavari and its tributaries in South Nasik and Ahmadnagar; 
the Bhima with its tributaries; the Mutha, Mula, and Nira in Poona; the 
Krishna in Satara; the Ghatprabha with its tributaries in Belgaum; and the 
Malprabha in Dharwar; and canals supplied from some of these could be 
extended into the remoter and less favoured districts of Sholapur and Bijapur. 
The alignment of canals from these rivers, so as to command considerable areas 
which are greatly in need of protection, does not appear to present insuperable 
difficulties, except possibly in the case of the Krishna. The real difficulty lies 
in obtaining suitable sites for storage works. We find that the courses of most 
of these rivers have been examined for sites at different times; and that many 
sites have been suggested and subsequently condemned as unsuitable, or as 
involving works the cost of which has been regarded as prohibitive. We 
fully recognize the great difficulties in obtaining suitable sites for large storage 
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works. It is by some supposed that a certain percentage of all the rainfall 
that occurs over a given catchment area can, by the construction of suit¬ 
able works, be utilized for irrigation; and extraordinary statements have 
been put forward as to the millions of acres that could be protected by the 
rainfall that occurs annually in the Western Ghats, and other catchment 
areas, as if this could all be impounded and prevented from running uselessly 
to the sea. The practical difideulties in impounding immense volumes of 
water are seldom considered. The irrigation of only 100,000 acres or, say, 150 
square miles, requires a volume of from ten to twenty thousand million ouhio 
feet, or a reservoir ten miles long, a mile wide, and fifty feet deep. We have 
already referred to the combination of favourable conditions which must be 
secured before a large storage work can he constructed in the area of the 
Ghats. Eor the necessarily lofty dam, sound foundations, and suitable 
materials within a reasonable distance are essential; arrangements must be 
made for passing off flood waters during cyclonic storms ; and, in many other¬ 
wise excellent sites, this may entail an enormous expenditure; the construc¬ 
tion of the work may involve the submergence of many thousand acres of the 
most fertile lands, or the removal of whole villages and towns; and, finally, a 
practicable alignment must he found for a channel from the reservoir to the 
area which it is proposed to command. Many of these difficulties could 
no doubt be disposed of if no regard were paid to the cost; but this at least 
would not be a practical policy. We believe, therefore, that there may 
be large catchment areas the rainfall on which cannot be impounded and 
utilized for protective purposes at any reasonable cost. But we do not 
think that there has been such a systematic and exhaustive examinatiou 
of the different catchment basins in the Ghats as to preclude the possibi¬ 
lity of constructing many irrigation works in the Deccan, the protective and 
productive value of which will not compare unfavourably with that of the Nira 
Canal. The examinations which have been made of particular sites appear to 
have been of a more or less spasmodic character, due to the interest or 
enthusiasm displayed in the matter by individual officers, rather than as part 
of a defined and systematic policy of exploiting to the utmost the water 
resources of the Ghats. The reason for this is not far to seek. It has been 
proved beyond all question that irrigation works in the Deccan cannot be made 
to pay; and the financial prospects of all projects that have been proposed have 
been so unpromising as to discourage both the Bombay officers and the Bombay 
Government from persevering in costly investigations of schemes the ultimate 
rejection of which appeared more than probable, at any rate as long as money 
was required for projects of a more promising character in other parts of the 
country. But we doubt not that if the protection of the Deccan he given a 
foremost place in the future irrigation policy of Government, subject to what¬ 
ever limitation of cost may appear to be reasonable, and if money be found 
for the cost of surveys, future investigations will be undertaken with better 
heart by all concerned; and will be carried on systematically and continuously, 
until either a satisfactory programme of new works has been prepared, 
or it has been conclusively proved that such works are not practically feasible 
within the limits of cost proposed. Soon after leaving Booibay we forwarded 
to the Government of India an ad interim recommendation that no time should 
be lost in commencing a thorough and systematic hydrographic and hydrological 
survey of all the catchment areas in the Ghats, and an examination of all 
possible sites for storage works; and we desire now to state that we consider the 
continuous prosecution of this survey a matter of the very highest importance. 


172. FroposaU which have been suggested .—Various proposals or sugges¬ 
tions for canals with ghat-fed storage works have been brought to our notice, 
a list of which is given below. The works have been placed provisionally in 
the order in which it seems to us desirable that they should be taken up, 
having regard to the progress already made in their preparation, to tlie compa¬ 
rative urgency of the need for protection in different districts, and to the 
importance of distributing protection as fairly as possible between different 
parts of the country. The actual order of prosecution will, however, depend 
on the course and results of the general hydrographical survey of the Ghats 

p 
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wHeh we have proposed, and on many other considerations; and we do not 
desire to make any definite recommendations on this point. 


No. 

District to be irrigated. 

Namoof draiDaga line. 

Nflitie of Project. 
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> Krishna river 

Krishna extension. 
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Panna river. 
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. 

Mula river .... 

Bahuri. 

10 

Poona 
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Dhinli and Siv river 

Siv-Dhinli. 

11 

Bijapur . 


« • 

• 

_ 

Malprabha .... 

Malprabha. 


173. The Maladevi and Ohankapur projeots .—An estimate for theMaladevi 
reservoir h’ad been prepared before we visited this Presidency, and the papers 
and plans, which were more complete than those of other projects, were closely 
examined by us, as they may be regarded as a type of the class of works 
required in the Deccan. AV e proposed some modifications in the design, 
mainly with the object of increasingithe storage ; and the estimate will after 
revision in accordance with these proposals be submitted to the Government 
of India. The work will give an annual supply to two existing canals, which 
now irrigate between four and five thousand acres annually, but the supply of 
which is very precarious, and the gross revenue hardly sufficient to cover the 
working expenses, It will also provide for an extension of irrigation. The total 
area to be irrigated by the project, including present irrigation, may be estimated 
at 21,600 acres in ordinary years, which will probably be increased to over 
30,000 acres in years of drought. The total capital cost of the entire project 
will probably amount to about 50 lakhs; of which, however, 11| lakhs have 
already been expended on existing works, or on work which has been carried out 
by famine labour. The soil in the tract to be commanded appears to be very 
suitable for irrigation; and there can he no doubt as to the great protective 
value of the work in the heart of a district so liable to famine as Ahmadnagar. 
There is every reason to believe that the work will ultimately yield a net 
revenue equivalent to a return of over 2 per cent, on the total capital cost; and 
in view of the expenditure already incurred, and of the small protective value of 
the existing works owing to the uncertainty of the supply, it appears very 
desirable to commence and complete this work as early as possible. 

174. The Chankapur project has also been estimated in full detail, 
and the estimate has been forwarded to the Government of India for sanction 
since we left the Deccan. It will protect and improve 1,750 acres of existing 
irrigation, and provide for 9,618 acres of new irrigation, at an estimated 
capital cost of Rs. 13,22,522. The project will form a useful protective work 
at a moderate cost, and appears likely to yield a return of over 2 per cent, on 
|he capital outlay, 







175, The Gohak extension project .—The Gokak extension schemcj or second 
section of the Gokak Canal, has much to recommend it. Government appears 
to he under an obligation to increase the storage capacity above the Dhupdal 
weir, or head of the present Gokak Canal, for the purpose of meeting the require¬ 
ments of the Company owning the Gokak Mills. It is desirable, therefore, 
to consider the whole question of storage works on the Ghatprabha and 
its tributaries, so as to provide not only for the requirements of the mills, but for 
all possible extensions of irrigation. The plans show that a very large area 
could be brought under command in Belgaum, in the Mudhol and Jamkhandi 
States, and also in the Bagalkot Taluk of the Bijapur district, if only sufficient 
storage can be obtained. Three or four sites have been proposed; and though 
objections may be made to each, they do not appear in any case to be insuper¬ 
able. In order to permit an extension of irrigation to Bijapur, which should 
certainly be aimed at, it is considered necessary to provide an additional 
storage of 8,600 million cubic feet; and after allowing for loss by evaporation 
and the supply to be given to the mills, there will remain 5,600 million cubic 
feet available for an extension of irrigation, enough perhaps for an area 
of 67,000 acres. The required storage can apparently be obtained; but 
present estimates of the cost, which place it at Bs. 83,00,000, cannot be 
accepted until proposals have been work^ out in greater detail. Our evidence 
shows, however, that the cultivation throughout the whole area of the tract 
that may be commanded is very precarious, and that the caual will have a great 
protective value; while ,it is probable that there will be a strong and regular 
demand for irrigation in both seasons, so that a considerable net revenue may 
be anticipated. It is noteworthy that monsoon crops on the existing Gokak 
Canal form 32 per cent, of the total irrigated area—a percentage which is 
not approached by any other irrigation work in the Deccan. It is even 
thought by the local officers that the canal, part of which has already been 
constructed, might be advantageously extended for some miles and opened as a 
Idharif canal only, before the completion of the proposed new storage works on 
which they must depend for their rahi supply; and that the whole scheme can 
thus be carried out in sections, each of which can be brought into operation as 
completed. On the whole, the project appears to be one of the most promising, 
and one of the most important as a means of protection, of all those which 
have been considered by the Commission ; and it is recommended that detailed 
plans and estimates should be worked out as soon as possible. 

176. The existing Gokak Canal, or as it is called the first section, is classed 
as a provincial work, and is the only provincial irrigation work in the Bombay 
Presidency. It was provincialized many years ago, in consequence of certain 
rather indefinite obligations which had been undertaken by the Local Govern¬ 
ment in regard to the Gokak Mills; obligations which have rendered it neces¬ 
sary to abandon or hold in abeyance the extension of the canal known as 
the second section, on which a capital expenditure of Es. 1,90,284 has been 
incurred. The mills are at present entitled to a supply of 68 cusecs throughout 
the year, which may be increased ultimately to 136 cusecs as a maximum; but 
this cannot be given in certain seasons of the year until the storage has been 
increased. The water supplied to the mills passes through a fall of about 180 
feet, and cannot thereafter be used for irrigation purposes, as command of the 
country is lost. This does not matter during six months in the year when there 
is plenty of water to spare; but we find that the obligation to supply 136 
cusecs during the remainder of the year, is likely to affect the protective value 
of any proposed extension in a very remarkable manner, and to an extent far 
greater than might be supposed from the actual quantity of water to be sup¬ 
plied. This will not indeed be the case if new storage works can be provided, 
with a capacity considerably in excess of the requirements of the area that can 
be brought under command ; but our information leads us to doubt whether 
this will be possible. It appears not improbable that it may eventually be 
advantageous to obtain a release from this obligation, by providing the Com¬ 
pany with engine power for use during the dry season, and also paying the 
cost of working. The expenditure thus involved will not be balanced by the 
increase in irrigation revenue that will ensue ; but the difference i^ould pro¬ 
bably be not too high a sum to pay for the sake of the larger area which will 



be cultivated and protected. We have examined the position with some 
attention; and although we cannot go into further detail here, we think that 
there are good grounds for believing that the protective value of any exten¬ 
sions of the Gokak Canal that may he proposed, could he immensely increased 
at a comparatively moderate net cost to Government, if, hy some arrangement 
of this kind, a release from or modification of the present obligations to the 
Company, in regard to the dry weather supply, could be obtained. The question 
at any rate will deserve attention when proposals for the extension are under 
consideration. 

177. The Gajauni or Nira Might Bank Canal project .—'Little was known 
at the time of our visit about the Gajauni reservoir which it had been pro¬ 
posed to construct north of Lake Whiting, or in the adjoining valley, and 
which appears to have been surveyed many years ago, although the plans could 
not be found. We have, however, received and considered a preliminary report 
by Mr. Beale on the result of surveys in connection with this project, which, 
in aecordance with our recommendation, he has been conducting since we left 
the Deccan. In one respect this report is very satisfactory, as it indicates 
that there are greater possibilities of storage in the basin of the Nira river 
than we anticipated j and indeed that the capacity of any irrigation works 
which may be proposed, is more likely to he limited by the area that can be 
commanded, or that will take irrigation in any but the driest years, than by the 
run-off or yield of the catchment area. Mr. Beale recommends a project for 
storing about 8,000 million cubic feet on the Gajauni river, which it is esti¬ 
mated will irrigate over 60,000 acres, by means of a canal, to take off from 
the right bank of the Nira river, traversing the Phaltan State and entering 
the Malsiras taluka of Sholapur. The capital cost is estimated at about 109 
lakhs, which is nearly double that of the Nira Left Bank Canal, but it will 
protect a larger area. If it is proposed to construct this work, we should be 
inclined to recommend that the storage capacity be increased from 8,000 to 
10,000 or 12,000 million cubic feet. We think that, in spite of the greater 
capital cost, the work would be financially more successful, while its protective 
value would be greatly increased. The general financial results which 
are now anticipated, agree very closely with those set forth in paragraph 189, 
which were calculated long before Mr. Beale’s estimate had been received. 

178. If no larger or better scheme than this can be proposed, we think that, 
when worked out in greater detail,it will deserve favourable consideration; but 
we are not satisfied that it meets the requirements of the case. The proposed 
canal will terminate at the Kasai river, and will barely enter the Malsiras taluka, 
which is one of the worst famine areas in the Deccan, We are of opinion that an 
effort should be made to do much more for this taluka than is now proposed, if 
full effect is to he given to the policy of storing and utilizing the heavy rainfall in 
the Ghats; and that there should be, for each basin in which works are proposed, 
an exhaustive survey of the whole field both of supply and demand. In this 
case the size and length of the canal should be fixed with reference not to the 
storage which it may be possible to provide at any particular site, but to the 
total storage which may be provided within the whole basin by the construction 
of suitable reservoirs at all the more eligible or practicable sites. It will of 
course be unnecessary to provide storage in excess of what is required for the 
area that can be brought under command at a reasonable cost’; and there are 
also many sites where the cost of impounding, or the engineering difficulties to 
he overcome, may be prohibitive. But, subject to these limitations, we should 
desire to see efforts made to store and to utilize as much as may be practicable 
of the rainfall over the whole catchment. We think, therefore, that no particular 
project should be sanctioned until all possible sites for storage works have been 
examined; and that the scope of any proposed canal should be fixed, primarily, 
with reference to the combined capacity of as many storage works as it may 
be found expedient to construct. 

179. We have communicated these views in somewhat greater detail to the 
Governmei^ of Bombay, when returning the plans and papers connected with the 
project, which had been forwarded for our information. There is, however, one 
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feature in the scheme submitted which we may notice here, as it illustrates one of 
the difficulties connected with irrigation projects. Of the total area which will he 
commanded, about one-third will be within the boundaries of the Phaltan State. 
The canal is so eagerly desired that the Durbar will no doubt be willing enough 
to allow it to pass through its territory, if a fair share of the supply is allotted 
to the State; nor is there likely to be any difficulty in realizing the full water- 
rates which will be leviable wdthin British Territory. But, as in most existing 
works in the Deccan, the net revenue on every acre irrigated is not likely to 
exceed Rs. 3 ; while the cost to Government, as represented by the interest charges 
on capital cost, will probably not be less than Rs. 9 per acre. In other words, 
one-third of the net annual cost to Government of this work would be 
incurred for the protection of those who are not its own subjects. This may 
be avoided if the Durbar can be induced to contribute towards the capital cost, 
in proportion to the share of the supply to be allotted to the State, making its 
own arrangements for the assessment and recovery of water-rates. If this 
cannot be arranged, we can only [^suggest that the area within the State for 
which irrigation may be provided, be restricted as much as possible, full com¬ 
pensation being, however, paid for the land to be actually occupied by the 
canal; and that a larger share of the supply be carried on into the Sholapur 
district. 

ISO. The Godavari project .—The Godavari river project was first inves¬ 
tigated in 1870, A favourable site for head-works was found on the Goda¬ 
vari river at Nundur-Madhmeshwar, 20 miles below Nasik, and canals taking 
oS from the right and left banks would command 80,000 acres in Nasik and 
Ahraadnagar. The river, however, is practically dry during the first six months 
of the year, and the construction of these canals depends on the possibility of 
finding suitable sites for storage works on ghat-fed streams. The storage 
required is not less than 5,500 million cubic feet. It has been suggested that 
part of this might be given by the proposed Karanjawan tank scheme, which 
has not, however, yet been properly investigated; and that a second reservoir 
might be made on the Dharna river. The possibility of providing adequate 
storage wmrks which may be relied on in all years should be examined, and if 
suitable works can be proposed, the Godavari Canal project should then be 
considered in detail. 

181. Bhima and Ghod rivers .—Useful works taking off from tanks or 
weirs on the gbat-fed rivers Bbima and Ghod, appear to be possible and to 
deserve further investigation. 

182. Krishna Canal .—The question of an extension of the Krishna Canal 
presents many difficulties. Two sites have been proposed for storage works; but 
both have been abandoned as unsuitable, and there are at present no sugges¬ 
tions for others. If an adequate supply could be made available, there is a fine 
field for the extension of irrigation, in the Krishna valley both in the Satara 
and Bijapur districts; but the plans show that there will be great difficulty in 
obtaining the required command, and that the Avorks are likely to be very 
costly. All that can be said is that the question has never been exhaustively 
examined; but it may be hoped that further investigation will result in the 
discovery of suitable sites for storage works, and of a practicable alignment 
for a canal which would undoubtedly have a great protective value, especially 
if it can be carried into Bijapur. Apart from any large schemes of this kind, 
it seems that there is a field for construction of bandharas in the upper parts 
of the Krishna. These would be useful works, although the tracts to be 
benefited are less exposed to severe famine than other parts of the district. The 
possibility of extending irrigation into Kolhapur State also appears to deserve 
consideration. 

183. Banna river project .—The Panna river project has been proposed 
by Mr. Visvesvaraya, who estimates that 5,000 million cubic feet can be stored 
—a volume sufficient for the annual irrigation of from 14,000 to 30,000 acres 
according to the class of cultivation,— and that the total cost of the works would 
not exceed 34 lakhs. This appears to be a promising scheme, Avorth further 
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investigation, although the area to be oommanded is less insecure than those to 
be protected by other projects. 

184). Mula rioer project. —The Mula river project has not yet been very 
carefully examined, but enough information has been obtained to justify a 
more detailed investigation. A promising site for a reservoir has been found 
only five miles above llahuri; it is said that a storage capacity of about 10,000 
million cubic feet can be here obtained, and that an area sufficient for such a 
supply can be brought under command. Such a storage work should suffice 
for the irrigation of between 50,000 and 60,000 acres in ordinary years, and 
this area would be considerably increased in years of drought. The cost has 
been roughly estimated at about 90 lakhs, and it is said that the area to be 
submerged in the reservoir is chiefly waste and forest land, 

185. Other projects. —The Siv-Dhinli Tanks have also been proposed by 
Mr. Visvesvaraya, who estimates that they will be capable of providing a not 
storage of 1,600 million cubic feet for the extension of irrigation at the lower 
end of the Mutha Canal, or in the western side of the Poona district, and 
that the cost is not likely to exceed Rs. 15,00,000. The area to be irrigated 
in ordinary years will vary from .5,000 to 10,000 acres, according to tbe 
percentage of higher class (irops. This is not a very costly project, but its 
protective value will be considerable, and it is likely to yield as good a return 
on the capital as can be expected in works of this class. 

186. The Malprabha scheme is at present little more than a suggestion. All 
that can be said of it is that it wmuld provide an unfailing supply if suitable 
storage works could be constructed; but nothing is known of the area that can 
be commanded, or of the probable cost, and this information can only be 
obtained by further investigation. 

187. Scope of the foregoing projects.—Tho. foregoing list of works is not 
put forward as a complete programme of practicable projects. It may bereaf ter 
be found that many of the works proposed are not practicable, and, on the other 
hand, that many new schemes may be added to the list. Until the surveys 
which we have recommended have been completed, it is impossible to say 
what works may be practicable. Nor can we tell at present what storage may 
be available for all the works proposed, what areas they will command, or 
what areas will be irrigated on the average and in famine years. From such 
information as has been put before us wo doubt whether all these works, if 
carried out, would, at any rate for many years after their completion, irrigate 
on the average more than 300,000 acres a year. In a year of drought the 
area would probably be increased to 500,000 acres, or about double the area at 
present irrigated by State irrigation works of all kinds. The ultimate areas to 
be irrigated by new protective w'orks may be greater or less than now stated, 
but we put forward these figures as giving what appears to be at present a 
rational idea of the extensions of irrigation that may be possible, if every 
ghat-fed river in the Deccan is put under contribution, and as a basis for 
determining tlie cost of a given degree of protection. 

188. JProbable capital cost. —The capital cost of irrigating an acre can only 
be estimated on the basis of experience gained on existing works, and of detailed 
projects for now works. It has been shown (paragraph 164) that the average rate 
for existing works of Class B is Its. 188 per acre, but of these the only really 
typical work is the Nira Canal, the rate for which, based on the average area 
for ten years, is Rs. 174 per acre. This rate is probably too high. Both the 
irrigated area and the net revenue have been steadily progressing on the Nira 
Canal of late years, and there is reason to think that the average area during 
the last five years (over 40,000 acres) may be maintained, in which case the 
capital cost of irrigating an acre on this canal may be put at Rs. 140. The 
rates for the Maladevi and Cluinkapur projects, which we have carefully exa¬ 
mined, will apparently work out to Rs. 170 and 181, respectively, but these 
arc estimated, and not actual, rates. On the whole, wo do not think that it would 
bo safe to reckon on the capital cost of new projects working out to less than 
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Es. 200 per acre of average annual irrigation after the work is fully developed. 
The capital cost of providing for the average annual irrigation of 300,000 acres 
will at this rate amount to six crores of rupees. As to the return that may be 
anticipated, it has been shown that the present average return from all first class 
irrigation works in the Deocan, averages just 1 per cent. On works in Class B 
the return has averaged only 0’79 per cent., but the average on the Nira 
Canal during the last five years has amounted to 1'2 per cent.; and if the canal 
is worked so as to encourage the cultivation of a higher percentage of high 
class crops, the return may eventually rise to nearly 3 per cent. Such a rate may 
be ultimately realized on almost all new works, but some failures must be 
expected; and when allowance is made for the fact that irrigation on new 
works develops very slowly, it will not be safe to anticipate a higher 
average return on all new works than 1 per cent. Thus, taking the rate of 
interest at 4 per cent., it may be said that one-quarter only of the capital cost 
will be remunerative; the remainder, or Es. 150 per acre, will yield no direct 
return ; or, in other words, a permanent charge will be imposed on the State 
of Es. 6 for every acre of crops irrigated by the works. 

189, Trohahle financial results of expenditure proposed. —In order to 
secure a system of works capable of irrigating an average of 300,000 acres 
in a series of years, or a maximum of about 500,000 acres in years of drought, 
the State will therefore have to incur a capital expenditure of erores which 
will be wholly unproductive, and impose for many years an annual charge on the 
tax-payer of 18 lakhs. Eventually, as irrigation on all works becomes fully 
developed and its advantages are more and more appreciated, the charge may 
be gradually reduced to about half that amount. If it is proposed to protect 
a larger area, the cost of protection may be relatively greater, because there 
must be a limit to the number of works which can be constructed at the 
average rate of capital cost assumed. We may, however, remark here that the 
protective value of any works that may be carried out in the Deccan will not 
be limited to that represented by the areas which may be directly irrigated from 
them. The annual irrigatiSn of from 300,000 to 600,000 acres, by means of 
water which would otherwise be carried on to the sea, must, by its effect on the 
spring level, render existing well-cultivation more secure. It will, at the same 
time, render possible a considerable extension of that form of cultivation, and thus 
provide a most important second line of protection. Our present purpose is not, 
however, to justify the heavy unproductive expenditure which such a scheme as 
is here contemplated will involve, but merely to give a clear idea of the amount 
required for a given measure of protection. On this point there should be no 
illusion. Whatever the area which it may be possible to irrigate by storing 
the rainfall in the Ghats, all available experience points to the conclusion that 
for every acre brought under .annual irrigation, a capital outlay of at least 
Es, 150 must be incurred, on which Government will receive no direct finan¬ 
cial return. And although it is not possible to say, until the surveys of the 
Ghats which we have recommended have been completed, what is the ultimate 
area which may be irrigated by works of this class, and at a cost not greatly 
in excess of that which has been named, we are at present inclined to doubt 
whether it will exceed 500,000 acres, even in a year of famine or unlimited 
demand. 

190. Increasing the storage of existing works, —In connection with the 
extension of irrigation from existing works, we may urge the importance of 
increasing the storage, from that available at the present full supply, or crest 
of waste weir contour, to that at or near the maximum flood level, by erecting 
self-acting gates on the waste weir; and, if necessary, increasing the full flood 
discharging capacity. The Bombay Public Works officers have devoted a great 
deal of attention to this subject. The Bhatgarh dam at Lake Whiting, which 
supplies the Nira Canal, is mounted with 81 gates 8 feet in height, by means 
of which the available storage is increased by this depth without danger, 46 
of the gates being self-acting and of an ingenious design, originated and 
patented by Mr. Eeinhold, a retired Bombay officer. These gates have been 
in use for several years and have worked admirably. A variation of this 
design, to suit special conditions, has been devised by Mr. Visvesvaraya, and 
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gates of this pattern have been recently erected on the Kharakwasla dam on 
Lake Fife, at the head of the Mutha Canals. Mr. E. O. Mawson has invented a 
self-acting gate working on quite a different principle, which silso promises 
to be very useful in certain situations. It is also proposed to erect self¬ 
acting gates on the Dhupdal dam at the head of the Gokak Canal, which will 
increase the depth of storage by 7 feet. Similar gates should be provided, 
whenever the circumstances admit, in the ease of new projects. We have 
ourselves suggested to the Bombay officers that they should be erected on 
the Maladevi reservoir, the capacity of which will be thereby increased by 
1,000 million cubic feet, without any increase in the height of the dam. The 
only objection which we have heard to these gates is that they are expensive; 
but in large lakes the value of every extra foot in depth above the present 
full supply level, is so great that the expense will generally be fully justified. 
We think that a similar device might with advantage be applied to such of the 
smaller works as are liable to overflow frequently; and that the importance of 
reducing to a minimum the quantity of water that must pass to escape, 
should be generally insisted on. It may be possible to design a cheaper form of 
shutter for these works which, if not self-closing, shall at least he self-opening. 

19X. Bain-fed tank%.—We do not recommend the extension of irrigation by 
means of large tanks, like the Mhasvad, which are not dependent on the rainfall 
of the Ghats, or some unfailing source of supply. Many such works have 
been commenced in the Deccan as famine relief works, and many others, 
some of great magnitude, have been proposed. We have already shown 
that existing works of this class have been twice as expensive, with reference 
to the area protected by them, as works of Class B, and at least 60 per cent, 
more expensive than smaller tanks. Even as relief works they are open to 
objection. They are much too large to be completed by relief labour even in 
the course of two or three years of famine; and either Government is then 
committed to the heavy expenditure required to complete the work, or it has to 
stand over until the next occurrence of famine, when much of the old work 
will generally have to be done all over again. In the case of high earthen 
dams, there is a distinct danger in continuing work commenced many years 
before and held in abeyance during a long period. For relief purposes smaller 
tanks, costing, for works only, not more than five or six lakhs, are therefore to be 
preferred; for if they cannot be completed by relief labour, the subsequent cost 
of completion will not be great. There may be special cases in which it will be 
desirable to increase the existing means of protection by the construction of tanks. 
We should, for instance, be glad if the ManadTank, or some other work, could 
be made for securing and improving the supply to the existing Jamda 
Canals in Khandesh, which, uncertain as it is, may possibly be injuriously 
affected by the development of the Girna river irrigation after tlie con¬ 
struction of the Chankapur reservoir. There appears to be some doubt about 
the foundations for a dam at the Manad site; but if a tank of the required 
capacity can be constructed for the amount estimated (Ea. 11,21,000), it may 
with advantage be carried out, especially if it is necessary to find employ¬ 
ment for relief labour. But, speaking generally, we think it better that the 
energies of the Public Works officers should be devoted, for many years to come, 
to the design and construction of a system of canals fed from large storage 
woi’ks depending on ghat-rainfall, than on the large tanks dependent on local 
rainfall that have been proposed in the Khandesh, Bijapur, and other districts. 
Projects for smaller tanks should, however, be prepared in all districts in which 
such works are possible, for inclusion in the programmes of relief works if 
they cannot be recommended on their own merits for earlier prosecution. We 
shall make specific recommendations later on regarding works which have 
already been partially carried out by relief labour. 

192. Ewtemiom of second class irrigation leorhs .—We understand that 
most, if not all, of the'second class irrigation works were constructed originally 
by the people, although the Public Works Department is now responsible for 
their maintenance. If works of this kind were now constructed by the Public 
Works Department, they would, under the rules, be treated as first class works, 
unless their cost was less than Bs. 60,000. However they may be classed, there 
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is apparently some scope for such works, if the people cannot be induced to 
carry them out themselves. We are informed that the existing weirs, or 
bandharas, in Nasik and Khandesh utilize every drop of water in the rivers 
after the supply has fallen, and that no more works of this kind can he con¬ 
structed in these districts. But it would appear possible to construct weirs at 
a moderate cost in many other rivers having rocky beds; and if self-opening 
shutters could be added, of the kind designed by Mr. Mawson, or some other 
suitable pattern, a good deal of irrigation might be effected on the margins of 
the rivers. A series of such weirs on a river might form a single minor 
work. We have already said that works of this sort would be feasible on 
the upper part of the Krishna and on many other rivers; and although the 
collective value of all possible new works of this kind will not be very large, 
the matter seems to be deserving of attention. The permanent bandham system 
appears to be practically confined to the Nasik and Khandesh districts. This 
may be due to the fact that the conditions elsewhere are not favourable; but 
if it is due to ignorance of the system, or to the inability of the people to combine 
for the purpose of constructing the works, or to their not possessing the necessary 
means or skill, it seems advisable that the matter should be taken up in the 
Public Works Department. 

{iv),—Private irngation works, 

193. Held embankments .—Kield embankments, constructed for the purpose 
of retaining the rainfall on the fields and preventing the tilth from being scoured 
away, are very numerous throughout the Deccan, and their value appears to be 
appreciated. During 1896-97, and subsequent years to end of 1899-1900, over 
12 lakhs of rupees appear to have been advanced as takavi for the construction 
of works of this class, which, although they cannot be called irrigation works, 
have an undoubted protective value. We have seen instances in which the 
works have failed and the land has been injured by the formation of ravines, 
owing to defective provision for running off storm waters, and advice and 
assistance may sometimes he required in this respect. There appears to be great 
scope for the extension of these works, upon which the people can he usefully 
employed in seasons of famine. 

194. Wells. — Well-irrigation is a most important factor in the protection of 
the Deccan. Referring again to the table in paragraph 145, it will be seen that 
out of 847,000 acres, the average gross area irrigated from all sources, no less 
than 520,000 acres, or over 60 per cent., are irrigated from wells. In 1886-87, 
the total number of wells available for irrigation in the nine districts under 
consideration, amounted to about 117,000; this had increased to 161,000 in 
1896-97, and to 171,000 in 1900-01. During the five years ending with 
1901-02, 10,184 wells were constructed and 11,971 repaired, by means of 
Government loans. Over 60 lakhs have been advanced by Government for 
the construction and repair of wells during the decade ending with 1899-1900. 
Taking 620,000 acres as the average gross area under wells during the ten years 
ending 1900-01, it is found that the maximtim occurred in the famine year 
of 1896-97, when 665,000 acres were irrigated. This shows that in spite of 
failures of individual wells, the underground water-supply may be relied on in 
a single, or the first, year of famine, notwithstanding the heavier demand made 
on it. In 1899-1900, or after four dry years, the area fell to 607,000 acres, not¬ 
withstanding an increase of 20,000 in the number of wells. There was a fur¬ 
ther decrease of about 80,000 acres in 1900-01, after a fifth year of drought, and 
many wells must then have failed. But these circumstances are exceptional; 
and after two or three years of good rainfall the spring level will rise again to 
the normal level. On the whole, we liave no doubt that well-irrigation is a 
much less precarious form of protection than any other, with the exception of 
canals which draw their supply from ghat-fed storage works. 

195. Importance of extending well-irrigation. —Except in the deep black 
soil parts, as in Bijapur, the depth of the spring level in the Deccan, below 
natural surface, is less than in the well-irrigating districts in Gujerat, so that 
wells can be more easily worked. They have, however, often to he sunk through 
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rock, and the initial expenditure in proving the water-supply is greater and 
more risky. On the other hand, the well when made requires no steinin g, and 
is never likely to fall in like the unlincd wells in Gujerat. The only masonry 
required is a wall on one side of the well, which is usually square or rectan¬ 
gular in plan, to support the gearing. The cost of a double mot well, to 
irrigate about 6 or 7 acres, varies from Rs. 300 to Us. 400. The area in the 
Deccan in which well cultivation can bo carried on with profit is limited. The 
soil in the uplands is too thin and rocky; and Mr. Mollison considers that, even 
in the low lands, wells can only be profitably worked when the black soil does 
not exceed from 2 to 4 feet in depth, and has a permeable stratum of miiram 
below it. But he is of opinion that the area at present under well-irrigation can 
be doubled ; and he strenuously recommends the extension of this form of pro¬ 
tection in all areas in which it is suitable. We are strongly of opinion not only 
that such an extension is deserving of encouragement by all the means, and 
subject to all the precautions, which we have discussed elsewhere; but also 
that it should be regarded as an essential part of the scheme of protection 
which we have put forward for the Deccan. There is evidence that, in those 
parts in which canal irrigation has been introduced, there l)as not only been a 
marked rise in the spring level, but also an increase in the amount of water 
passing into the drainage lines ; and we have already pointed out that this will 
be one great indirect advantage of the extension of canal irrigation. We 
desire now emphatically to state that the extension of canal and well-irrigation 
should go on side by side ; and that, in order to obtain the full measure of protec¬ 
tion which new irrigation works will afford, it is essential that supplementary 
measures be taken to encourage the construction of wells and bandharaa within, 
or on the margin of, the areas to which canal irrigation is to be extended. The 
tract is one in which it would seem particularly justifiable to offer loans with 
long periods of repayment, and even free grants; for the life of a well is evidently 
far more sooure in this country than, for instance, in Gujerat. 

196. Wells for sugar-cane .—We may refer hero to a suggestion which has 
been made by Mr. Mollison, that canal irrigation for sugar-cane or perennial 
crops should be withheld from any holding in which the owner had not con¬ 
structed a well from which the crop could be watered during the hot weather, 
or from 1st April to the setting-in of the rains ; the idea being that a canal 
supply should not be guaranteed during this period. We have been told that 
cane cultivation at the lower ends of the canals is now often protected by wells; 
and that lower water-rates are charged than on lands nearer the canal heads, 
which receive an annual supply during the hot weather. Wc are unable to say 
whether the universal adoption of Mr. Mollison’s proposal would unduly restrict 
the extension of cane cultivation, or result in the long run in any material loss 
of revenue; but wc fully recognize the advantage of avoiding any obligations 
in respect of the hot weather supply, and we think that the question deserves 
careful consideration. Mr. Mollison has been conducting a series of interesting 
experiments as to the quantity of water required for the successful cultivation 
of cane; and beseems to bo in the way to demonstrate that under the existing 
systenr the total consumption of water is largely in excess of what is necessary, 
owing to the irregularity in the intervals at which the supply is given, 
and the consequent flooding of the crop by the cultivator whenever he gets 
the water. The results of these experiments should bo carefully studied as soon 
as they are known, with the object of devising measures for economizing the 
distrihution of water, of the kind which we have referred to in paragraph 167. 
If the Irrigation Department is able to do what may be required of it in the 
way of giving the smaller supplies at regular intervals, it will bo justifiable 
to put considerable pressure upon cultivators to change their methods of irriga¬ 
tion for those suocessfully followed by the Agricultural Department. 

197. Borings and surveys of the underground water-supply .—It has already 
been observed that wells in the Deccan have to be sunk into or through rook. 
The recommendations which we have made elsewhere (I, 176) for a systematic 
survey of the underground water-supply, and for the formation of a special expert 
establishment which would undertake borings and examination of sites, and assist 
the people in sinking their wells, are specially applicable to the Deccan districts. 
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From some borings which were made with common jumper bars, in the Shola- 
pur district during the famine, it would appear that it may be possible to pene¬ 
trate the trap rock in places and reach water-bearing strata at moderate depths. 
Systematic boring may prove to be of great value in determining the existence 
and accessibility of such strata. No time should, in our opinion, be lost in 
organizing a well-boring agency with suitable equipment on the lines followed 
in the United Provinces. 


(y ).—Famine works and programmes. 


198. Expenditure on relief works in 1896~97. —The Famine Commission 
of 1898 reported that the expenditure on relief works in the Deccan during the 
famine of 1896-97 amounted to Rs. 96,77,000, distributed as follows:— 


Eoads and metalling 
Railway work 
Now irrigation works 
Improving old works 
Water-supply 


Rs. 

. 71,46,000 

. . . 8,40,000 

. 13,17,000 
. 1,48,000 

, 1,26,000 


The actual or normal value of the work done on new irrigation works was 
estimated at about one-third of the expenditure incurred, hut it was doubtful 
whether many of these new works would be completed. Relief labour was em¬ 
ployed on many of them during the recent famine, so that if these works should 
be eventually completed, the work formerly done will not have been wholly 
thrown away. The completion of the most important of them all, the Shetphal 
Tank, has been sanctioned, and it will be a useful protective work. The Kapur- 
vadi Tank at Ahmadnagar has also been completed, but this is intended more 
for water-supply than for irrigation. 

199. Expenditure during recent famine to end oj March 1902. —As relief 
works have not yet been closed throughout the Deccan, we have not been able 
to obtain final figures of the expenditure incurred on them during the late 
famine, but the approximate amounts to end of October 1901 are understood 
to be as follows :— 

Re. 


Roads and road-metalling 
Irrigation works , 
Village tanks, etc, 
Railways . . 

Miscellaneous 


1,28,07,870 

77,09,937 

6,45,185 

2,46,933 

1,191 


Establishment 

• 

• 

• 

Total Works 

* 1 • 

. 2,14,11,116 
. 4,86,546 

Tools and Plant < 


• 

• 

« • 

11,16,225 


Grand Total . 2,31,13,887 


In Bombay the system of large relief works, employing several thousands 
of labourers who come from great distances and are hatted on the works, has 
hitherto been generally followed; and the irrigation works on which relief labour 
has been employed, have been usually large tanks, the plans for which have 
been hastily prepared. We shall refer to the principal works which were thus 
undertaken in each district. 

200. Belief works in Khandesh, —In Khandesh, there tvas at the com¬ 
mencement of the famine a complete scheme for the Chankapur Tank, the 
construction of which we have already recommended. Some work, the normal 
value of which is estimated at about Rs. 70,000, has been carried out by 
relief labour at this site ; but it is understood that the greater part of this was 
executed in a former famine, and that very little was done during the late 
famine j the reason being that the locality was very unhealthy, while the 

M i 
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distress in this part of ttie district was not very severe. The Talwada Tank 
is a small storage work calculated to hold 177 million cubic feet and to cost 
Es. 1,36,000. The dam was completed by famine labour, and we understand 
that the completion of the project as an ordinary work has been sanctioned. 
On the Purtnepada Tank, work was carried out by relief labour, the normal 
cost of which is estimated at nearly Es. 1,00,000. This is rather a large tank, 
with a capacity of 408 million cubic feet, situated on the Bori river, and 
estimated to cost Rs. 6,55,000. The supply will be ample except in the 
worst years, and the foundations of the dam are said to be excellent. It will 
protect nearly 6,000 acres, and will apparently have a greater protective and 
productive value than the average of tanks of this class. Operations have 
been stopped, but we think that the completion of this work should be con¬ 
templated. Relief labour was nominally employed on another large project 
in this district—the Raipur Tank, which has been roughly estimated to 
cost over 37 lakhs of rupees. The only work done, however, was the construc¬ 
tion of a service road to the site. Other large storage works have been 
proposed—the Aner, Pankheda, and Karwand Tanks—and have been roughly 
estimated to cost 40, 26, and 16 lakhs respectively; while there are others 
like the Mulher for which even rough estimates have not been prepared. 
We have already shown that the protective value of large tanks of this kind 
is very small in proportion to their cost, unless they derive their supplies from 
unfailing rainfall in the Ghats, which none of these will do. We do not there¬ 
fore recommend that these projects should be further investigated at present; 
and we think that they may remain in abeyance, at any rate until the more 
important schemes for ghat-fed irrigation works which we have proposed, 
have been investigated, And, for reasons already given in paragraph 191, we 
strongly deprecate the employment of relief labour on these large works, unless 
or until they have been estimated for in detail and have been formally sane* 
tioned as desirable protective works. There is scope apparently in this district 
for a number of smaller tanks like the Purmepada or proposed Dahivel, 
schemes for which might be included in the programmes of relief w'orks 
after proper investigation; but we think that w’orks, the total cost of which, 
including all charges, is likely to exceed ten lakhs of rupees, should not be 
included, unless their construction as ordinary works has been definitely sanc¬ 
tioned on their own merits, and not as a means of employing famine labour. 
We should like to see attention directed to the preparation of projects for these 
small works, for inclusion in the programmes, rather than to the investigation 
of larger schemes, only a small portion of w'^hich could ever be carried out by 
the labour likely to be available in a single famine. 

201. Belief worhs in Nasih.—lu Nasik a small tank, the Khirdi Sathe, to 
hold 91 million cubic feet, has been almost completed by relief labour; but it is 
doubtful whether this will be used for irrigation or for the water-supply of the 
town of Yeola. Work to the value of about Es. 42,000 was also carried out 
on the Odal Tank, which is estimated to hold 491 million cubic feet and to 
cost Es. 6,30,000. The supply to this tank will apparently he very uncertain, 
and the quantity of work already done is not sufficient to justify its completion, 
except as a means of employing relief labour, for which it should be reserved. 
Other tanks have been proposed in this district, the Pimplad, the Karanjawan, 
and Waldevi. Some of these projects Avill have to be considered in connection 
with the Godavari project to which we have referred elsewhere. Our general 
recommendation here, as in Khandesh, is that an attempt should he made to 
draw up an extensive programme of w'orks not likely to cost more than 
ten lakhs each, including all charges, but that larger works than this should 
not be entered in the programmes unless their construction as ordinary works 
has been sanctioned on their merits. 

203. Belief works in Ahmadnagar .—The most important work on which 
relief labour was employed in the Ahmadnagar district, is the Visapur Tank, 
which was inspected by us. This is estimated to hold 1,061 million cubic feet, 
but it is not likely to fill except in years of more than average rainfall. The 
work was proposed as long ago as 1870, and was started as a relief work in the 
famine of 1897. The total value of the work done by relief labour to end of Goto* 
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ber 1901 is estimated at over laklis, but the work has not yet been closed, 
and nearly three thousand laboui’ers were employed on it at the time of our 
inspection, and also a number of prisoners. The total cost of the work is esti¬ 
mated at Its. 16,19,000. Considering the expenditure already incurred on the 
work and the present state of progress, we think that its completion should be 
sanctioned; although we note that detailed plans and estimates have not been 
completed for the project, and at the time of our visit the arrangements for 
the distribution of the supply, and even the position and boundaries of the 
area to be protected, had not been determined. In our opinion such a work 
as this should not have been begun as a relief work until the project had 
been more thoroughly investigated, and it would have been better to have 
employed the labour on a number of smaller works. Nevertheless we think 
that proposals for its early completion should be favourably considered, pro¬ 
vided that a complete estimate is submitted. 

203. The other new irrigation works on which relief labour was employed 
in this district are the Ojhar Right Bank Canal and the Musalvadi Tank, the 
value of the work done being approximately Rs. 6,00,000, Another 6 lakhs will 
he required to complete these two works, but their protective value will be 
small unless the Maladevi project, of which they really form part, is completed. 
We have already recommended the early prosecution of the Maladevi reservoir, 
and these two works should be completed as part of that project as soon as the 
estimate may be sanctioned. They will not get an annual supply until the 
reservoir is completed, hut they will be of some use. If the Maladevi project is 
negatived, we doubt whether it will he advisable to spend another 6 lakhs on 
these works for the sake of completing them, though they may be completed 
as far as possible by relief labour on the next occurrence of famine. The 
Maladevi project, if sanctioned, will afford a great deal of employment for 
relief labour, if famine should occur before its completion; and the same may 
be said of the Godavari and Mula river projects, the early investigations of 
which may be recommended on this account alone. 

204. Belief tvorks in Boom .—We have already referred to the Shetphal 
Tank in the Poona district, as a work on which relief labour has been largely 
employed since 1896-97, and the completion of which has been sanctioned, 
It is a tail tank on the Niva Canal, and as such will have a considerable 
protective value. Relief labour was also employed in this district, during the 
late famine, on the Khamgaon and Warwand Tanks, The former may with 
advantage be completed at once, hut the latter may he held in reserve for the 
future employment of relief labour. 

205. Belief loorJcs in Sholapur .—In the Sholapur district, relief labour was 
employed during the late famine on six moderately sized tanks—the Pathri, 
Manji, Vadshivne, Badhihal, Hotgi, and Bamhhurdi—the aggregate estimated 
cost of which, including all charges, amounts to Rs. 37 lakhs; that of the 
largest, the Badhihal, being only a little over ten lakhs. The policy which we 
have recommended above, of employing relief labour on tanks not estimated 
to cost more than ten lakhs, has thei'efore been adopted in this district. The 
actual value of work done up to 1st October 1901 is reported as amounting to 
lls. 12,66,000, but the works have not been closed, and more must have been 
spent since then. It will be advisable to complete all these tanks as ordinary 
works, if they were not completed when the relief works were closed; with the 
possible exception of the Bamhhurdi, on which comparatively little has been 
done. There are many other proposals for tanks of the same class in other parts 
of the district for which detailed plans and estimates should be made out without 
delay, so that they may, after professional scrutiny, be included in the programme 
of relief works. This district is in urgent need of protection; and although a 
portion of it may eventually be commanded by ghat-fed canals from the 
right bank of the Nira (the Gajauni project) and the left bank of the 
Bhima, it is on rain-fed tanks that reliance must mainly be placed. We are 
aware that such works are liable to fail in seasons of general and prolonged 
drought. But they will often have a considerable protective value, besides 
strengthening the position of the cultivator in ordinary years; and, considering 
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iiow much of the work can be successfully carried out by relief labour, we 
consider that their real cost to the State will not bo excessive, in comparison 
with the protection which they will collectively afford. In any case, it seems 
doubtful if anything better can be done for Sholapur. 

206. Relief worhs m Satara .—In the Satara district, the only large work 
on. which relief labour has been employed is the Goregaon Tank, the value of 
the work done being estimated at Rs. 1,42,000. The total estimated cost is 
nearly 12 lakhs, of which are for land compensation, establishment, and 
indirect charges. The tank will hold 751 million cubic feet when full, but not 
more than 450 millions in a yoar of average rain fall. Wo are notable to recom¬ 
mend that anything more should be done at present to this work than may be 
necessary for safe-guarding the work already done, as its protective value 
will be small in comparison w'ith the expenditure, and there appears to be 
some doubt as to the foundations of the dam; but if, on examination, these are 
found to be reliable at a moderate depth, work might be resumed hereafter for 
the purpose of employing relief labour, if no more suitable work can be found. 
Some other works have been proposed in this district in connection with the 
Ycrla and Man river works, and these should be worked out in detail for inclu- 
'sion in future programmes of relief works. 

207. Relief works in JBijapur .—In Rijapur, relief labour was employed 
in the Sangogi and Hullur Tanks which have been roughly estimated to cost 
24i^ and 6 lakhs, respectively. The value of the work done has not been re¬ 
ported, but w'e understand that the labour was employed in tbo excavation 
of tbo puddle trendies, and their partial refilling wdth puddle. At Sangogi 
the trench w'as in some parts over 60 feet deep. The Sangogi tank will be 
costly, but it is estimated to bold 2,845 millions of cubic feet in ordinary 
years, which would suffice for the irrigation of 12,600 acres. This district is 
so exposed to famine that we hesitate to recommend the suspension of an 
important work of this kind if it can be completed for the amount which has 
been named. We note, however, that not only has the cost not been estimated 
in detail, but also that the area which can bo commanded has not yet been 

‘ determined, and that there is some doubt whether there will be a demand in 
ordinary years for irrigation up to the full capacity of the tank. Moreover, 
although it is estimated that the tank will fill in 20 years out of 26, or with 
an annual rainfall of 19-| inches against an average of 24^- inches, we find 
that a rainfall of 3^ inches only was recorded in 1876, of 12 inches in 1891 
and 1899, and of little over 8 inches in 1896. in such years the tank would 
be liable to fail. Lastly, there is evidence that the cultivators in Bijapur are 
not disposed to resort to irrigation except under pressure of severe drought. A 
remarkable instance of this is the Muchkhandi Tank, the only first class work 
in the district, the water available in which has been practically unutilized. 
Two other second class works, the Nilgund and Inchgeri Tanks, have also been 
abandoned because the cultivators would not use the water. These are small 
works, and the disinclination of the cultivators to resort to irrigation appears 
to have been due to the uncertainty of tho supply and other local causes, and 
we do not regard the facts as conclusive against a further extension of tank 
irrigation in Bijapur, though they indicate the necessity for caution. On the 
whole, we are disposed to recommend that operations on the Sangogi Tank 
should be confined to completing the excavation and filling in of the puddle 
trench, and protecting the work already done, so that work can he resumed 
on the dam whenever it may be again necessary to employ relief labour. The 
Hullur Tank is a much smaller work, and it may be advisable to complete it 
as an experiment; for although an extension of the Gokak Canal into a corner 
of this district may be possible, it is only by rain-fed tanks that the greater part 
of it can he given any protection whatever. But a final decision as to the 
expediency of completing these works can only be passed after detailed estimates 
and proposals have been submitted by the Local Government. The estimates 
which have been put before us of the cost of completion, and of the financial 
results anticipated, are avowedly approximate, but we think that works of this 
kind in Bijapur are not likely to pay more than their working expenses. 
Another small tank, to cost 4 lakhs only, has been proposed at Kalaskop. 
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It can be recommended only as a means of employing relief labour, for which 
it is more suitable than such a large work as the Sangogi Tank. Other projects 
of this smaller type should be proposed for inclusion in the programmes of 
relief works. 

208. Belief works in JSelgaum and Bharwar. labour was not 
employed in the Belgaum and Dharwar districts on new irrigation works which 
have not been completed. In the former, the Durdundi Tank, a tail 
tank on the Gokak Canal, estimated to cost 9| lakhs, would seem to be an 
excellent work for the employment of relief labour, if not previously undertaken 
on its own merits as part of the Gokak Canal extension scheme; for, as. the 
supply to the tank will be assured even in the driest years, it will have a great 
protective value. If the proposals for the extension of the Gokak Canal are 
sanctioned, there will be a great scope for the employment of relief labour until 
the works are completed. Other small tanks have been suggested in this 
district, but the projects have not yet been sufficiently investigated to justify 
their inclusion in programmes of relief works. In Dharwar several small works 
have been proposed on which large numbers of relief labourers could be 
employed with advantage. The most promising of these are Pudkalkatti and 
Kardikop Tanks, each of which is estimated to cost about lakhs. Relief 
labour might be concentrated on either of these without hesitation in the event 
of famine; and the works, especially the former, will be worth completing. 

209. Inclusion of village works in the relief programmes. —The relief 
programmes for the Deccan districts which were shown to us, were those which 
had been sanctioned in 1901, and in accordance with which the current relief 
operations were being carried out. Their character is sufficiently indicated by 
the account which we have given of these operations and by the figures in para¬ 
graph 199. The programmes for the future were under consideration. We 
have already expressed an opinion that these programmes should not include 
any large irrigation works, the total cost of which, including land compensa¬ 
tion, establishment, and all indirect charges, is likely to exceed Rs. 10,00,000, 
unless the construction of these works has been sanctioned by competent 
authority, on their merits as productive or protective works. It is desirable to 
have on the programmes of each district a few tanks of the smaller kind which 
we have been considering—those likely to cost from 1 to 10 lakhs—or to provide 
work of a normal value of from ^ a lakh to 6 or 7 lakhs, which can be under¬ 
taken by relief labour. There must be a few large relief works of this kind to 
form the backbone of the district system of relief works. But we think that 
in the Deccan, as elsewhere, the policy of supplementing these works with small 
village works, which was recommended by the late Pamine Commission, should 
be developed as far as possible. We have already shown the great importance 
not only of the second class works which exist in these districts, but also of the 
private irrigation works; and we think that in all future programmes the 
strengthening, repair, improvement, or extension of these useful works should 
find a place. 

210. Mr. Beale has suggested— 

That certain traot.-s of country would benefit by the construction of what may be called 
hachcJia tanks formed by hands suitably drained to avoid slips, but with no puddle trench. The 
function of such hands would be to bead up the water for a period, and let it escape gradually, 
thus raising the surrounding subsoil water-level, and producing a small and more permanent 
flow in the nala below. The material employed for the construction of the hand would pre¬ 
ferably be stones and muram alone, or with earth if the hard materials be scarce. * * * 

The lachcha tank is recommended for districts where well-irrigation is practised, where the 
nature of the catchment area and rainfall would not warrant the heavy expense of an ordinary 
tank,....and where the wells are liable to be brackish when the water is low. 

Works of this kind are to be found in other parts of India and are well 
suited for famine labour. Their construction as relief works may be recom¬ 
mended whenever the water which may percolate through the dam can be 
utilized lower down. 

211. It is not our duty to say by whom or in what manner the programmes 
fo?’ these petty works should be prepared, or what arrangements should bo 
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made for the distribution, payment, and supervision, of the relief labourers who 
may be employed on them. There are no doubt diflBeulties in making 
thoroughly efficient arrangements of the kind; and these difficulties are perhaps 
intensified in myatwari provinces, where there are few or no persons of the 
landlord class to command influence and secure unity and co-operation in a 
neighbourhood. But the more extensive employment of relief labour on small 
works has been distinctly recommended by the last Famine Commission, and 
we are unable to believe that these difficulties are insuperable. Whatever the 
advantages of the concentration of labour on large works, there is, in the greater 
portion of the Bombay Presidency at any rate, this disadvantage that the works 
themselves are likely to be of little utility for purposes of protection or agri¬ 
cultural improvement. It is better, in our opinion, to sacrifice a certain amount 
of efficiency in supervision, and to run the risk of admitting a certain propor¬ 
tion of the undeserving to relief, for the advantage of getting work done which 
will be useful even to a small section of the community. There is ample 
evidence of the collective importance of these works, and of the state of dis¬ 
repair into which many of them have been allou^ed to fall; and we have 
no doubt that there is a wide field for the useful employment of relief labour on 
their improvement or restoration, if suitable means are adopted for collect¬ 
ing information as to what is required from those most interested. For the 
collection of the information persistent inquiry and systematic record will 
be indispensable. For this purpose, use can probably be made of the village 
and sub-divisional note*books which are now compiled in every province, and 
which show the results of the inspection and observations of the District 
Officers. Each officer should systematically inspect and record in these note¬ 
books what works of agricultural impi'ovement or famine protection the village 
requires, and which of these might be executed by famine relief labour. Ex¬ 
tracts from the note-books should be forwarded to the head of the district for 
use when he compiles his programme of village works. Such information 
should be embodied in all future programmes of relief works. 

212, We do not propose that operations should be confined to small tanka 
for the storage of rainfall. As we have shown, there are many parts in which 
the system of bandhara irrigation can be extended, and much, if not all, of the 
necessary work could be carried out by relief labour. W^e would also call 
attention to the value of tals, or field, embankments, in some districts; and to 
the importance of employing as much labour as possible on these useful works 
in seasons of famine, and generally on all well-considered schemes of agricul¬ 
tural improvement, however petty they may be individually, for which, after 
careful and wide-spread inquiry, place can be found in the programmes of 
famine relief works. It may be objected that these small works will benefit 
particular cultivators, and not the country at large. But we think it preferable 
that benefit should be conferred on a number of individuals, rather than that 
works should be undertaken which would practically be of no use whatever, 
either to individuals or the State. 



Chapter XVJ-MADRAS. 


(i).— Local conditions ; me and mine of irrigalion, 

% 

213. Physical features. —The Presidency of Madras occupies the whole of 
the southern extremity of the Indian Peninsula, and almost surrounds the Native 
State of Mysore and the Provinco of Coorg. It is traversed by two great 
ranges of hills, the Eastern and Western Ghats, which extend along the 
op|)osite coasts, leaving, between them and the sea, a plain of about forty or 
fifty miles in breadth. 'J hose ranges divide the Presidency into three broad 
divisions— 

(1) the long and broad belt lying between the Eastern Ghats, the 

southerly extension of the united Gbats, and the Pay of bengal; 
and extending from the borders of the Chilka lake to Cape 
Comorin, along a coast line of about 1,250 miles; 

(2) the shorter and narrower strip lying between the Western Ghats and 

the Arabian Sea, along a coast line of 450 miles ; and 

(3) the table-land lying between the two Ghats. 

214. Hainfall. —As might be expected, the two hill ranges influence 
the rainfall materially in the different tracts. The Western Ghats arrest the 
greater portion of the rain brought up from the Indian Ocean by the south¬ 
west monsoon, and cause excessive rain precipitation on the narrow strip of coast 
line on the western side of the Peninsula, comprising the districts of South Canara 
and Malabar and the Native Statens of Cochin and Travancore. Where the 
range is of grcjit height, as between Malabar and Coimbatore, the rain-bearing 
clouds are almost entirely diverted from the districts immediately below the 
Gloats on the eastern side ; so that, while the annual rainfall on the western side 
exceeds 100 inches, under 20 inches may be registered on the eastern side 
immediately within the influence of the moiuiboin ranges. In places, however, 
the clouds pass over the hills, where their elevation is lower, or oscjape through 
the gaps which here and there occorr, and rain is then preeijoitated in larger amount 
over the tracts lying to the east of the Ghats. The Eastern Ghats act in a similar 
way, but only on the north-east monsoon w’hich blows from the Bay of Bengal; 
and, owing to their low'er elevation, their influence is not so great as that of the 
other range. Over the greater paid; of the Presidency the heaviest rainfall of the 
year is brought liy the south-west monsoon. In .)une and July the rainfall is 
usually light,"but in August and September it becomes more general and heavier. 
In the latter month the westerly winds die a-way, and, with the receding monsoon, 
the lieavy October rains of the Coromandel Coast set in. I^hese, known as the 
north-east monsoon rains, continue generally until Eebruary and oc(!asionally 
bring some late rainfall to the extreme south of the Presidency. In the plateau, 
or table-land, lying between the Ghats, the rainfall, which is brought by 
the south-west monsoon, is the lightest in the Presidency, the average fall in 
I)arts of the north-w^estern portion of this area being barely 20 inches. The greater 
I)ortion of the plateau frequently suffers from unseasonable or deficient rainfall; 
more especially the Deccan districts, comprising Kurnool, Bcllary, Anantapur, 
and Cucldapah, and parts of the central districts, comprising North A root, Salem, 
Coimbatore, and Trichinopoly. 

215. The rains of the south-west monsoon regulate the bulk of the sowings 
on the lighter classes of dry land and are thusof the utmost importance to the 
Presidency as a whole. If they are late, the sowings on these soils will be untimely 
and the ordinary crops will suffer in consequence, or others of a less valuable 
character have to be substituted for them. Suoha delay, if the rains are ample 
towards the end of the period, is not of much consequence on the heavier soils ; 
for, from their nature, they are more retentive of moisture and arc not usvally 
sown till the latter end of this j)ericd or early in October. The south-rvest mon¬ 
scon rains are also of great value to the Presidency, even when they fall beyond 
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its limits; for it is on them that the supplies in the great rivers which are utilized 
for irrigation—the Godavari, Kistna, Cauvery, and Tambraparui—mainly 
depend. These rise in localities where the south-west monsoon rains are usually 
very heavy and almost unfailing. The rains of the north-east monsoon are 
chiefly of imporinnee in filling the numeroiLs tanks which are scattered over the 
Presidency, Some unirrigated eultiration is also carried on under their influence; 
but, except in the extreme south, this is usually either on the heavy soils at the 
beginning of the period, or on the lighter soils, with inferior or catch crops, later 
on. 


210. Soils .—The soils of the Presidency are for the most part loamy, 
gravelly, or sandy soils, derived from ihe disintegration of the local rock 
formations, alternated by the alluvium of the great river deltas, or by wide stretches 
of black cotton soil. These latter are found chiefly in the southern part of 
Kistna and the adjoining portion of North Nellore, in the valley of the Kunder 
river in Kurnool and Cuddapah, in the eastern part of Bellary and adjoining 
taluks of Kurnool and Anantapur, in the southern })art of Coimbatore and the 
Paliii taluk of Madura adjoining, and in the southern parts of Madura and the 
neighboui'ing taluks of Tinneveliy. 

217. Total cultioaUe and cnltinated nrea .—Excluding the Native States of 

Travancoro and Cochin, and the smaller States of Pudukota, Sanduru, and Bana- 
ganipalli, which cover an area of about 9,900 s(piaro miles, the toial area of the 
Presidency amounts to nearly l tl,200 square' miles, of which 19,200 square 
miles are occupied by the agency tracts of the Northern Circars, and over 
29,600 square miles by and proprietary estates, regarding whicli no 

detailed statistical information is available. Of the remaining area, ainonnting 
to over 61'55 million acres, not more than SG oS million acres are returned as 
cultivable, and the balance either as “Eorests” (12'3S million) or as “not avail¬ 
able for cultivation” (12’64i million). Of the cultivable area, about 30^- 
million acres, or 83 per cent, are under occupation, of whicli abont 2 million 
acres are annually under crop. Including the ar(!a cropped more than once, the 
average area annually sown is about 20 million acres. 

218. Crops .—About 80 per cent, of the area cropped is devoted to food- 

grains, of which rice is the most important, occupying from 6.^ to 7 million 
acres, or about one-foiu’th of tlic total cropped area. It is grown largely 
in all the districts along the east and west coasts and in North Arcot and 
Trichinopoly. It is the crop most commonly cultivated und(!r all the irrigation 
works, though, on the west coast and in parts of Ganjam and Chingleput, an 
inferior variety is grown on unirrigated lands as a rain-fed crop. The next 
mo.st important crop is juar or cholam, of which thei’e are several varieties 
grown on different soils and at different seasons. It accounts for about a sixth of 
the total area of crop, and is of great im])ortancc in Kistna and Nellore and in the 
Deccan, Coimbatore, Trichinopoly, and Madura districts. Bajra, or ctmhti, is 
another important crop which is grown largely in Vizagapatam, Kistna, Cudda¬ 
pah, South Arcot, the Ceirtral districts, and Tinneveliy, and occupies about a tenth 
of the total cropped area. It is chiefly dependent on the early rains. The other 
dry crops which deserve mention are ragi and varagti which accouiit for 6 and 
8 per cent., respectively, of the cultivated area. Amongst the industrial crops, 
cotton occupies about one and one-third million acres, and oil seeds one and 
three-quarter million, or about 5 and 6 per cent., respectively, of the total 
cropped area. Cotton is grown principally in the black soil tracts of the 
Deccan and in Kistna, Tinneveliy, and Coimbatore. Of the oil seeds, ground-nut 
is becoming an important crop, and its cultivation is extending largely in South 
Arcot and the surrounding districts. Indigo is steadily declining; it occupied 
over 450,000 acres in 1896-97, but has now shrunk to 250,000 acres. Tobacco 
occupies about 100,000 acres and sugar-cane about 58,000 acres, - 

219. Crop stati.stics are not available for zamindari areas and alienated 
villages, but there is no reason to suppose that the distribution of the different 
crops in these tracts is very different from that found to exist in the rayatwari 
portion of the districts in which they arc situated. It may, therefore, be safely 



assumed that out of an estimated area of ten million acres under cultivation in 
these tracts, about 25 per (icnt. is under rice, 16 per cent, under juai' or 
cholmn, 10 per cent, under hajra or cmnbu, and 6 to 8 per cent, under ragi and 
varagu, respectively. 


220. Irrigaled The gross area irrigated in rayatwari tracts, that is, the 

extent charged in the revenue accounts as irrigated in 1900-01, a fairly normal 
year, amounted to over 7million acres, or nearly 28 ^)er cent, of the total area 
cropped. This is inclusive of over 1^ million acres irrigated from Avells and 
about 71,000 acres from other private works. The balance of 6 million acres is 
irrigated from Government works. '1 he bulk of this area is situated in the deltas 
of the Godavari, Kistna, and Cauvery rivers, which take their rise in the 
Western Ghats and, after ti'aversiug several hundreds of miles in their course 
eastward across the Peninsula, afford assured irrigation to large stretches of rich 
alluvial soils in the districts of Godavari, Kistna, and Tanjore. During the past 
decade, which included many unfavourable years, there has been a steady 
increase in the area irrigated by these larger works. The area irrigated by minor 
works averages 3|- million acres, but the extent actually irrigated varies 
greatly from year to year, especially in the case of the smaller works, 
the supplies to which arc entirely local and dependent on the seasonnl rains. 
The variation sometimes amounts to half a million acres, and large remissions 
of revenue have to be granted in consequence. During the ten years ending 
1900-01 these remissions averaged nearly 9 per cent, per annum, hut they 
exceeded 10 per cent, in four years, and in one v'ear they amounted to 21 j)cr 
cent. In a favourable year, lioAvever, the area irrigated increases largely and 
the remissions shrink to less than 3 per cent. In the case of the larger works 
the remissions average about 2-6 per cent, of the total revenue, but on the three 
great delta 'works they are necessary practically only when crops are occasionally 
damaged by excessive floods. 

221. Areas irrigated in zanihidari traols. —Accurate statistics are not 
available for the arotus irrigated in zamindari tracts ; but the Board of Revenue, 
in an estimate recently furnished to us, give the total cultivated area for 
mwiwcZrtW and alienated villages at about ten million acres, and the irrigated area 
at about one-fourth of this, or 2| million acres. This is exclusive of the area 
in’igated from Government W'orks amounting to 556,000 acres. 

222. Secure tracts.~T\iG districts which, as a whole, may be considered to 
be practically immune from famine arc South Canara and Malabar on the west 
coast and Godavari, Kistna, and Tanjore, on the east co.ast. From then.’ situation, 
the first t^vo districts enjoy an ahno.st idienomenal rainfall which has seldom been 
known to fail; Avhilst the three last are protected by magnificent irrigation works 
which afford an assured supply to immense areas of rice lands. In the west¬ 
ern portion of the Godavari and Kistna districts, near the Ghats, there are some 
upland taluks where the cultivation is chiefly dependent on the rainfall, which 
averages about 30 to 35 inches; but as there is always a great demand for labour 
in the delta taluks, these tracts rarely suffer from any acute distress. The south¬ 
ern portion of the Tanjore district, outside the influence of the Cauvery system, 
is not properly protected ; but the people find employment in the delta taluks 
and in towns, or in the neighbouring island of Ceylon in times of drought, and 
thus distress is never acute. 

223. Besides the five districts mentioned above, the districts of Vizagapatam 
in the north and Tinnevelly in the south may also be said to be generally secure, 
though in a less degree. I here have been periods of scarcity in both districts, 
but these have been few, and anything like severe famine has been unkno-wn 
within the past half century and more, Vizagapatam enjoys a good rainfall 
which inland is seldom deficient; the soil is generaUy rich and fertile; hill streams 
arc numerous, and the tanks, fed by them, hrigato a large area of double crop. 


* Note .—Has includes about 1190,000 acres, comprising cLiefly poitions of survey fields left uncultivated 
through the rayftts’neglect. As the non-cultivation is not due to any deficiency in the supply, the arais are 
charged as indgated. 
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Tlie great “ Guntur ” famine of 1833 scarcely affected this district; in 1866-66 
it sneered only slightly ; and in the famine of 1876-78 the distress was due more 
to high prices than to actual failure of the crops. In 1889 and in 1896-97 
the district was practically immune, though Ganjam suffered severely. The 
labouring classes easily find work in the Godavari deltas, and several 
thousands also annually emigrate to Burma and Assam. The 'i'innevelly dis¬ 
trict is situated immediately under the united Ghats, and enjoys the benefit of 
the early showers brought by the south-west monsoon and of the later rains of 
the north-east monsoon. Though the total fall is light, averaging about 27 inches, 
it is generally well-distributed. The 'J'ambraparni river, which rises in the 
Ghats, affords perennial irrigation to a fairly large area on which two crops are 
generally raised, and there are several tanks and wells which irrigate some 
200,000 acres in ordinary seasons. There is no record extant of the district 
having suffered from famine within the past century, though during a portion of 
the year 1876-78 a small number of people were on relief, and some distress was 
also felt in certain parts in 1891.. The labouring population finds an easy outlet 
to the planting districts of Ceylon and to Travancore, where labour is usually 
in demand, and they consequently suffer but little in an unseasonable year. 
On the whole, therefore, the seven districts referred to above, which account for 
more than forty per cent, of the total area and population of the Presidency, 
may be regarded as fairly secure from famine. 

22T. Tracts liaUe to famine .—Excluding these seven districts, the 
remainder of the Presidency is more or less liable to famine, excepting such 
small areas as are protected by works of irrigation. The most insecure districts 
are those known as the Deccan districts, comprising Kurnool, Bellary, Ananta- 
pur, and Cuddapah, which have suffered several times from famine during the 
past century. They cover a total area of about 27,500 square miles, with a popu¬ 
lation of nearly four millions, the majority of whom depend upon agricul¬ 
ture for their support. The country is broken up by hills, and consists 
largely of soils of poor productiveness, though there is a very considerable stretch 
of black cotton soil on the southern and western boundaries of the Kurnool dis¬ 
trict, and in the adjoining taluks of the other three districts. Owing to the 
general poverty of the soil, over one-half of the cultivable area is assessed at rates 
not exceeding eight annas an acre; in Cuddapah the proportion rises to nearly 
two-thirds, and in Anantapur to over three-fourths, of the whole area. In the 
latter district more than one-half of the cultivable area bears a nominal assess¬ 
ment of two to four annas per acre, and in Bellary, nearly a third of the 
area is similarly assessed. More than two-thirds of the landholders pay less than 
Bs, 10 a year to Government for their lauds. The disastrous famine of 1876-78, 
which swept away nearly a third of the population, was followed by a succession 
of unfavourable years, and the districts have not yet fully recovererl from their 
effects. A very large portion of the cultivable area is still unoccupied ; and the 
recent census of 1901 showed that in two of these districts, Kurnool and Cuddapah, 
the population was still about per cent, less than it was thirty years ago; 
while in the remaining two, Bellary and Anantapur, the increase was not more 
than 4 and 6^ per cent., against an increase for the whole Presidency of 22'44 
per cent, for the same period. These districts are drained by the Kistna and 
the Penner and their affluents; but, with the exception of the Kurnool- 
Cuddapah Canal, the Cumbum tank in Kurnool, and the Tungabhadra channels * 
in Bellary, there are no important irrigation works, and the crops are almost 
entirely dependent on a very precarious and scanty rainfall. Tlie proportion 
of the occupied area irrigated in a normal year from all sources, including wells, 
amounts to only 3 per cent, in Bellary, 7 per cent, in Kurnool, and 13 pir cent, 
in Anantapur. In Cuddapah, where the number of tanks and wells is large, it 
rises to over 20 per cent.; but in a year of severe famine, like that of 1876-78, 
the protected area, both in this district and in Anantapur, falls by almost 50 
per cent. 

225. The districts of Nellore, North Arcot, and Salem, have also suffered 
periodically from famine, the most disastrous of which was that of 1876-78. 
Since then considerable portions of the first two districts again suffered from 

Note .—In Mailras ft distinction is made bettveen artiflcinl streams ftcoording ns they are navigable or not. The, 
former only are called canals. When the stream is not adapted for navigation, it is called a channel. 
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severe distress both in 1891-92 and 1896-97 ; and tbc increase of population, ac¬ 
cording to the census of 1901, is still greatly below the average of all other dis¬ 
tricts in the Prc>idency, excepting those of the Deccan. Di Nellore and 
North Arcot, there is a very large area of zamindari land, in which the irrigation 
works are fcAv and their supply precarious. Jn the Government taluks a great 
deal has b(ien done to develop irrigatiou under the Pennor river in Nelloro, and 
the Palar, Poiny, and Clieyar, in North Arcot; but the area irrigated by these 
systems docs not at present exceed 85,000 and 150,000 acres, respectively. 
liKjluding tanks, channels, and wells, the total irrigated area amounts to about 
300,000 acres iiiNcllore and 350,000 acres in North Arcot, or about 20 and 
35 per cent, of the average holdings. But in a year of prolonged drought hardly 
a fourth of this area can be effectively irrigated. In North .Arcot, however, well- 
irrigation has largely developed and affords a considerable measure of protection. 

226. The only other districts which remain to be noticed, are Chingleput, 
South Arcot, Triohinopoly, Coimbatore, and Madura. The Chingleput 
district has suH'ered from famine five times during the pust century, and from 
failure of crops On many otlujr occasions ; but, on ing to its proximity to the 
Fi'osidcricy Town, it has not felt the elbicts of the famine to the same extent as 
the districts already referred to. Over 50 per cent, of the occupied area is irri¬ 
gated, but the nature; of the irrigation works is such that hardly a tenth of the 
area is protected in a year of severe drought. 7'he South Arcot and I'richinopoly 
districts are less liable to famine. In both a large area is protected by the 
Cauvory and Coleroon chanmds and other works, and it is only in the upland 
taluks, adjoining the North Arcot and Salem districts, that the crops arc preca¬ 
rious. In Coimbatore, the rainfall is genemlly scanty and precarious, but the 
district possesses great natural advantages in the way of subsoil springs, which 
hav(i been utilized to the fullest extent % an industrious and thrifty population, 
stimulated by liberal grant of State loans, f'he completion of the Periyar works 
has greatly improved the prospects in the Madura district. A very large portion 
of the district, however, eomi)rises zamindari estates, which are m'»re liable to 
famine than the Governm(;nt taluks and in which the iirigation works are not at 
all in a satisfactory condition. 

(u ).—Existing State irrigation works. 

227. Two main classes of irrigation tcorks. —In’igation works in the Madras 
Presidency may be divided into two great classes. Tho first includes all the 
more important works which have been constructed, restored, enlarged, or ex¬ 
tended, by the British Government within tho last century, ; t a capital cost of 
over 8 crores of rupees, and which are now capable of irrigating annually from 
3 to million acres. The second class includes all the similler tanks and 
river channels which ore scattered all over tlic Presidency, and many of which 
have exist(;d from time immemorial. In consideration of the revenue derived 
from the lands irrigated from these works, Government has assumed certain 
responsibilities in eonnciction with their maintenance and management, and 
devotes considerable sums annually to their ui)kcep, although very few of them 
were originally constructed at tho cost of the State; and still fewer at that 
of the British Government, and thoy cannot be regarded as State irrigation 
works in the same way as the works in the. first class. The area annually 
irrigated from these works also varies from 3 to 3^ million acres, so that the 
total area irrigated from all the works with which Government is more or less 
directly connected, may he said to range from 6 to 7 million acres annually. 
This is a larger area than is irrigated from State wmrks in any other province, 
although it will soon bo exceeded in the Punjab. We shall now consider 
works of the first class, which inclutlcs all those olass(;d as productive and 
protective;, and all minor works for which capital accounts are kept. 

228. TP’^orksfor which capital accounts are kept .—These wmrks have always 
been regarded as higlily remunerative. Until a few years ago, the productive 
works in Madras yielded, as a whole, a higher return on their capital cost 
than was attained* in any other pi’Ovince, and it is now second only to the 
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Punjab. Taking the tWrty irrigation works, for which capital aocCunts ai*e 
kept, we find that the total capital outlay to end of 1900-01 amounted to over 
808 lakhs of rupees, u hile the average annual net revenue due to the works during 
the five years ending in 1900-01 amounted to nearly 63^ lakhs, and yielded a 
return of 8 per cent, on the capital outlay. The average area irrigated 
amounted to 3,292,826 acres, hut much of this was old irrigation existing before 
the works were constructed. If we assume, as in paragraphs 230 and 231 below, 
that the area of new irrigation due to this capital expenditure may he taken 
at 2,065,000 acres, the average capital cost has been at the rate of Es 39 per 
acre annually irrigated. 

229. Group dimsions ,—These figures give a correct general idea of the 
protective and productive value of the irrigation works which have been 
constructed or restored by Government in this Presidency; but the works are of so 
diverse a character that it is necessary to analyze the figures in greater detail, in 
order to obtain a clear idea of the actual cost of irrigation. For this purpose the 
works may be divided into three main groups. The first of these comprises the 
great perennial canals in the deltas of the Godavari, Kistna, Oauvery, and Coleroon 
rivers, from which very large areas of level, alluvial lands are irrigated, without 
the assistance of storage works; the second group comprises all other canals 
which are fed directly from rivers, but •which irrigate more difficult and uneven 
country than those comprised in the first group ; while the third consists of 
Works which depend for their supply mainly or entirely upon storage works. 
The first group comprises four, the second nine, and the third seventeen separate 
works. 

230. Old irrigation revenue .—Before considering the results attained in 
each of these groups, it is necessary to point out that on all the works, with 
the exception of two, the Kurnool-Cuddapah Canal and the small and recently 
constructed Dondapad tank, there is a certain area of old irrigation which 
existed before capital expenditure rvas incurred, and is not a direct result of that 
expenditure. In the administrative accounts of the works, the revenue due 
to this old irrigation is deducted from the total revenue realized, and the 
balance only is credited to the canal account, and treated as the revenue due 
to the capital expenditure. Similarly, a deduction is made in some cases from the 
working expenses on account of the estimated value of old maintenance charges, 
the balance being regarded as the net working expenses due to the new irrigation. 
It is found that, taking the works as a whole, the revenue due to new irrigation, 
upon which the return on tlie recorded capital outlay is calculated, is about 63 per 
cent, of the gross revenue derived from the works, while about 37 per cent, is “ old 
irrigation revenue,” which it is assumed would have been realized from old works, 
if the capital expenditure had not been incurred. This factor of “ old irrigation 
revenue ” renders it difficult to ascertain v.dth great accuracy the real production 
and protective value of any work, as the amount of the old revenue, and also of 
the old maintenance charges, must be determined more or less arbitrarily, and the 
figures, which have been adopted, may possibly be open to criticism. The exis¬ 
tence of this old irrigation has, however, to be recognized on almost all Madras irri¬ 
gation works, and the method of accounting for it has been in force from the com¬ 
mencement of the new works, and has undoubtedly received very careful attention 
from the Madras revenue authorities. It is possible that some of the works have 
not been given full credit for their undoubted effect in keeping the returns from 
old irrigation more steady; but the substantial fairness of the present distribution 
of the total revenue between old and new irrigation has not been challenged by 
any of our witnesses, and wc have no reason for believing that the share which is 
attributed to the construction of the new works, is, on the whole, appreciably 
more or less than may be properly credited to them. M^e therefore accept the 
figures wliich have been recorded as the most reliable that can be obtained- We 
may also assume, as sufficiently correct for our purposes, that the area 
of irrigation due to the works bears the same proportion to the total area 
irrigated as the revenue credited to the works bears to the whole revenue; 
that is, taking the works as a whole, about 63 per cent. T his assumption is, no 
doubt, open to criticism, but we think that it may be safely adopted, at any rate 
when comparing the results attained in the different groups of works. 
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231. Aimlym of financial results by yroujis.—Ilia follovring is an abstract of 
tbe principal results obtained for different "roups and sub-groups : — 
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The rates in the penultimate columns have boon struck on the irrigation 
re Venn e and areas duo to the works, and represent the charges for water 
supplied to the cultivators. The total revenue creditable to the works, on which 
the percentages in the fifth column arc based, includes miscellaneous receipts, 
but the amount of these receipts is vei’y small. Out of a total revenue of 
over 85f lakhs, it amounts only to Rs. 1,94,000 for all works. Of this sura, 
Rs. 1,71,000 is realized on the first sub-group in Group I (the Godavari and 
Kistna Canals) and is mainly due to navigation. 

232. Godavari and Kistna Canals .—The deltaic canals, forming Group I, may 
be considered under two sub-groups. The first comprises the Godavari and Kistna 
Canals. These arc the only inngation works in Madras which can be usefully 
compared 'svith the great perennial canals of Northern India. They W(ire, liow- 
ever, the first or pioneer works of the kind constructed in Southern India by the 
British Government, and are signal monuments to the genius of Sir Artliur 
Cotton, with whose name both, hut especially the former, must always he 
inseparably connected. The grand results obtained by Sir Arthur Cotton 
on the Cauvery and Godavari Canals led to the subsequent construc- 
tion of the Kistna works. It must be borne in mind, however, that the 
Godavari and Kistna Canals, like the great canals in Northern India, 
present the simplest form of the irrigation problem, excepting only that 
which has been met in tire Cauvery works and in the inundation canals of the 
Punjab and Sind. The cauals command level alluvial plains and draw 
their supplies from great rivers which are in flow all the year round, and on 
which large storage works, however desirable, have not been found necessary 
to secure the results already attained. The necessary command and control of 
the supply, in all seasons of the year, has been obtained by the construction of 
weirs or aniouts wliich hold up the water a few feet to the required level; and, 
although the construction and maintenance of those w'orks have in almost all 
cases demanded great boldness and engineering skill, the cost, however great, 
has been small compared with the results which they rendered possible. 
Lastly, it may he said of all these works that the character of the climate and 
of the cultivation assures a practically continuous or constant demand, which 
is limited only by the supply, and which renders financial success almost a 
matter of certainty. It is only with canals of this class that the Godavari and 
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Kistna Canals can be fairly comparetl. If the figures given in the first line of 
the table in paragraph 231 are compared with those for the Punjab major works 
given in paragraphs 12 to 14, it will bo found that there is a great 
similarity iir the results brought out, whether regard be paid to the average 
return on the capital outlay, or to the rates of capital cost, of irrigation revenue, 
and of working expenses per acre irrigated. The fact that results so similar 
have been attained on two great syst(5ms of irrigation works, separated by 
nearly the whole length of India, designed and constructed bjr Irrigation 
Engineers of two difCerent schools, and developed under two wholly independent 
administrations, cannot but bo regarded as very remarkable; while it justifies 
some confidence in general conclusions as to the productive and protective value 
of works of this typo. 

2^‘d. Camery and Coleroon toorhs .—The Cauvery and Coleroon works have 
been considered as a separate section d the deltaic group, as they form 
a special class, and cannot be compared with any other irrigation works. The 
main Cauvery river, on entering the delta, divides into a number of minor 
channels, of udu(!h the Coleroon to the north is the principal; and irrigation 
has been practised from these channels during the flood season from time 
immemorial. The distril)ut,ion of the supplies entering these channels has, how¬ 
ever, been subject to extraordinary fluctuations, depending on the vagaries of 
the river and the vicissitudes of the rainfall. Sir Arthur Cotton recognized, 
almost at the commenoement of his Indian career, how mneh might he done by 
properly constructed works to control aiid improve the distribution ; and on his 
initiative, an important old native work, the Grand Anicut, was strengthened 
and repaired, the Upper Aniout was constrmded at the head of the delta or 
off-take of the Coleroon river, and many other works were made for improving 
the regulation. These, with subsequent additions, constitute the Cauvery works. 
There are no artificial canals or large distributaries, as the water is oariied 
all over the delta by means of the river channels; and the efl'orts of the 
Irrigation Officers are mainly directed to contL’olling the distribution, so 
as to prevent a channel from rnnning dry Avhen water is most urgently needed, 
or to protect the cultivation on it from excessive floods at other seasons. The 
total revenue assessed annually on the Gauvory irrigation during the five years 
ending 1900 01 averaged 11s. 42,31,(>00, but of this, Es. 32,91,000 lias been 
treated as old irrigation revenue, the balance only being credited to the works. 
This balance represents a return of over 37 per cent, on the small capital outlay 
which has boon incurred in improving the distribution. The lower Coleroon 
works are of less importance, but they arc of the same class, and have therefore 
been grouped with the Cauvery. The average revenue realized from the lower 
Coleroon irrigation has amounted to Hs. 4,26,000, of Avhich only .Rs. 1,50,000 
is old irrigation revenue, the new revenue representing a return of 25 per oeirt. 
on the capital outlay. Tlie expenditure on these wo-ks has therefore be.m of a 
highly remunerative character, and has resulted not only in an increaso of the 
irrigated area, but also in great benefits to the areas originally iirigate<]. The 
works are, however, of such an exceptional kind as to make it improb iblo that 
similar results will ever be attained elsewhere. 

234. Knrnool-Cuddapah Canal.—T\\o first work to be considered in the 
second group is the Kurnool-Cuddapah Canal, which, in comparison with the 
small degree of protection it affords, is one of the most costly and unro- 
munerativo irrigation works in India. It was part of a great scheme for 
the extension of irrigation in the Ma Iras Eresuhnujy by the agency of a private 
Company. This scheme was first proposed in 1857 in consequence of the great 
success which had been attained on Sir Arthur Cotton’s works in the deltas. 
The construction of the work was entrusted to the Madras Irrigation Company, 
by whom it was practically completed; but financial and other difficulties 
compelled Government to purchase and take over the works, the transaction 
being completed in 1S82, when tho Conpany was dissolved. We shall 
refer again to this work in the next section and are merely considering 
it separately now, because the capital outlay Avliich has bean incurred 
is absolutely so large, and the revenue returns hav(; been so insigni¬ 
ficant, that no true idea can be formed of the productive value of 
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irrigation works in the Madras Presidency if this canal is merged with all 
other works of the same class. As to the protective value of this work, it appears 
to have been at one time contemplated that the canal would irrigate 200,000 
acres. The maximum area hitherto recorded is 90,285 acres, in the great famine 
year of 1876-77, when the canal was still under the management of the Madras 
Irrigation Company ; hut in years of normal rainfall, the area was not more than 
a third of this, the average for the four years preceding the second great famine 
year of 1896-97 being only 32,160 acres. In 1896-97 the area was 87,226 acres, 
and in other years of drought, such as 1891-92 and 1899-1900, it exceeded 73,000 
acres. There has been a marked and satisfactory improvement since 1896-96, 
the average area for the following five years being 61,484 acres, and during this 
period the gross revenue has exceeded the working expense by about half a lakh. 
It is also worthy of note that, whilst the recent census shows a decrease in the 
total population in both the districts (Kurnool and Cuddapah), as compared with 
the population before the famine of 1876-78, the taluks which the canal 
traverses exhibit some increase which it may not be unreasonable to attribute to 
the protection afforded by the existence of assured irrigation. 


235. Bub-group (b) of Group II .—The eight works* comprised inthissee- 
^tion are typical of the most useful works 

* MiiTiTern, Shatiatope, Valluv, Thadapalli, he enrxstvnotpd in the evens en+. 

Arkunkota, Kalingaroyen, Nandiyav, Ganjam. tXiai Can DC Constructed lU tne arcaS OUt 

side of the three great deltas. They 
consist of canals of varying size, taking off from above anicuts across the beds of 
rivers, the flow of which is sufficiently constant during certain months in the 
year to permit the irrigation of considerable areas of single crop paddy, without 
the assistance of storage works, although storage works are valuable accessories. 
On these works, however, there are no storage reservoirs of any importance. The 
capital expenditure on the eight works has amounted to Rs. 14,17,716, and the 
area irrigated by them averages 163,000 acres, of which we have assumed that 
62,000 acres are directly attributable to the capital expenditure incurred. The 
net revenue due to the works averages Rs. 1,36,000, or nearly 13 per cent, on 
the capital cost; so that, taken as a whole, this important class of works may be 
regarded as highly remunerative; and if the irrigated area assumed as due to 
the works may be taken as correct, the capital cost has not exceeded Rs. 23 per 
acre. Works'of this kind are, however, so simple and so cheap that they have 
probably been already constructed in most of the places in which the conditions 
are favourable. 


236. Group III. The Periyar project ,—works which have been 
placed in the third group depend for their supplies on large storage reservoirs, 
which have been formed by constructing dams across rivers or streams which 
flow irregularly during the rainy season, and are generally dry for the greater 
part of the year. The irrigating efficiency of any particular w^ork depends so 
much on the size and nature of the catchment area, and on the rainfall over 
it, that comparisons with other works of the same class are difficult and mislead¬ 
ing ; but on most of these rivers a certain amount of irrigation has always been 
effected by means of anicuts and side channels of the kind which have been 
placed in Group II. The value of the storage work is indicated by the increase 
in revenue which has ensued on its construction, and on the improvement of the 
anicuts and distributary systems below them. The works differ so much in size 
that it is convenient to consider them in three sub-groups. The first of these is 
the Periyar project which must he placed by itself, not only on account of its 
magnitude and special character, but also because it was not completed until 
1896, and its irrigation is hardly yet fully developed. Ror the latter reason, it 
is useless to consider, as in the case of other works, the average results attained 
during the last five years, and we have therefore shown, in the table in paragraph 
231, the figures for the year 1900-01, as giving a better idea of the produc¬ 
tive and protective value of the work. The annual return on capital outlay 
has been steadily rising from nil in 1896-97, to 3'43 per cent, in 1900-01; 
and it seems probable that, as irrigation develops, the average return for the 
future will he higher than that attained in the latter year, and that this 
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may eventually be reduced to less than Rs. 100. The conditions are, in many 
respects, very favourable for a large storage work, for the lake fills every 
year ; and in every year but one since the opening, there has been so much 
surplus that the question of increasing the storage capacity appears to deserve 
consideration. It is satisfactory to note that there is a probability of a large 
storage work of this kind proving directly remunerative, but it may, at the same 
time, be inferred that such works cannot be expected to yield very large profits, 
even when the conditions of storage are unusually favourable. 

237. The Penner^Sangam, Polar, and Pnshihtilya projects. —The second 
sub-group of this class comprises three large storage works, on each of which the 
capital outlay has exceeded 20 lakhs. Of these the most profitable is the Fenner 
and Sangam project which has yielded an average return of 7’2 per cent, on a 
capital of 60 lakhs; but here, too, conditions are very favourable, as there is a good 
deal of direct irrigation from the Pemier river, in addition to that effected from 
the reservoirs. On the other hand, the Rushikulya project, which also has some 
direct irrigation, has yielded a return of 0'6 per cent, only, on a capital of nearly 48 
lakhs. The cost of this work appears to have been enhanced by faults in design 
and construction; and, as it was sanctioned as a protective work, it has been deemed 
advisable to withhold water at the end of the rains which might be utilized 
for second crop irrigation, and to reserve it for use in the following season—an 
arrangement which involves a certain loss of revenue. The average return for 
the three works in this sub-group is just 3 per cent., while the capital cost per 
acre of new irrigation is about Es. 74. 

238. Smaller storage works,- Ths third sub-group comprises productive 
works varying in cost from 15 lakhs to Rs. 44,000, These works have yielded an 
average return of 6‘6 per cent, on the capital outlay, which amounted to about 
Es. 46 per acre. They have, therefore, on the whole been distinctly remunerative; 
and the figures given support the general conclusion at which we arrived when 
considering the storage works in the Eeccan, that for a given expendi¬ 
ture on works outside the Ghats, or region of unfailing rainfall, greater protection 
can be afforded by a number of small works of this class than by a few large 
works. This inference, however, is one that must be adopted with caution; and so 
much depends on the circumstances of each case that exceptions are likely to 
be very numerous. 

239. General conclusions as to financial results attained on storage works .— 
From this analysis of the financial results attained on irrigation works in Madras 
for which capital accounts are kept, it will be seen that the general results for 
the works, as a whole, which are shown in paragraph 231, cannot be taken as an 
indication of those which may be anticipated for new works which may be 
undertaken in future. The conditions on the delta works are exceptionally 
favourable and will not obtain elsewhere; while, on the other hand, the abnormal 
cost of the Kurnool-Cuddapah and its unfavourable conditions render it necessary 
to exclude it from consideration. It is doubtful if there is much field for the 
construction of new river channels unaided by storage works; and it appears, 
therefore, that future extensions of irrigation must depend upon storage, and will 
fall under Group III. Taking this group as a whole, it is found that the capital 
outlay on seventeen works has amounted to 267 lakhs, on which the net revenue 
due to the works yields an average return of 3'6 per cent. According to the 
method adopted, the average area annually irrigated in consequence of this outlay 
may be estimated at 372,000 acres, or 56 per cent, of the area irrigated by the 
works, and the capital cost of the new irrigation may therefore be taken at Es. 72 
per acre. The revenue due to the works is at the rate of Es. 3'66 per acre irri¬ 
gated, while the average rate for working expenses is Es. 1T3 per acre. 

240. It must, however, be borne in mind that the capital cost per acre 
on new works, is likely to be much greater than that incurred on existing 
works. The best and most eligible sites have probably been taken up, and much 
of the outlay of the past has been incurred on the restoration or improvement 
of old works. The average cost of new works is not likely to be less than Es. 100 
per acre, and the net revenue per acre would not be more than Es. 2'6, assuming 



ttiat the present average rates for revenue and working expenses are maintained. 
On some works, on whicli great volumes can be stored with unfailing certainty, 
such as the proposed reservoirs on the Cauvery and Kistna, the results may be 
more favourable than this; but on others, such as the works in the Deccan, there 
will probably be a much smaller return. 

241. Worhsfor which capital accounts are not kept. —We have hitherto con¬ 
sidered only works of the first of the two classes referred to in the first paragraph 
of this section, that is, works for which capital and revenue accounts are main¬ 
tained. It has already been explained that works of the second class have not been 
constructed by Government; but heavy expenditure is nevertheless annually 
incurred by Government in respect of them, and the protective value of the 
works is so great that some reference must be made to them in this section. It 
is said that there are no less than 40,000 small irrigation works in the Presidency, 
consisting either of small tanks or river channels, which irrigate between them 
over 3 million acres, or about as much as all the works in the first class put 
together. Of these 3,460 of the larger works, irrigating over 200 acres each, are 
in the charge of the Public Works Department, and 31,376 works are in charge 
of the Revenue Department. The remaining works consist of very small tanks, 
irrigating less than 10 acres, and of a large number of ‘ spring ’ and river 
channels which are kept up by the rayats themselves. The areas irrigated by the 
works under the Public Works and Revenue Departments during the three 
years ending 1900-01 averaged 3,117,2s3 acres, on which a revenue of nearly 
81 lakhs was assessed. The total expenditure annually incurred by Government 
during the same period,. in the maintenance and improvement of the works, 
amounted to nearly 20 lakhs. These figures show clearly the great protective 
value of these works. As there is no capital account, their productive value 
cannot be stated; but it is sufficient to say that the charges for maintenance 
amount to about 25 per cent, of the revenue dependent on them. The 
general question of the administration of these works will be more conveniently 
discussed in the next section of this chapter. 

(iU),—Scope for further extensions of State irrigation works. 

242. Becommendatiom of the Famine Commission of 1878-80. —The PaminO 
Commission of 1878-80 made the following recommendations as regards the irri¬ 
gation systems of the Madras Presidency :— 

First. —That the systems of the three great deltas might be completed. 

Second. —That the proposal for storing the water of the Tungabhadra and 
thereby irrigating a large area in the famine-stricken district 
of Bellary, should be carefully examined. 

That the following works should be executed 

Third.—^\\Q Kistnagiri reservoir in Salem, 

Fotirth. —The Periyar project in Madura. 

Fifth. —The Rushikulya project in Gan jam. 

Sixth. —The Sangam project in Nellore. 

Seventh. —That the Kurnool-Cuddapah Canal, the property of the Madras 
Irrigation Company, should be transferred to the State. 

The fourth, fifth, sixth, and seventh of these recommendations liave been 
carried out, and much has been done to improve and extend the area of irri¬ 
gation in the three great deltas of the Godavari, Kistna, and Cauvery. But there 
still remains a good deal to be done. In the Kistna, second crop irrigation has yt t 
to be developed, and water has to be given to 150 square miles in the island of Divi. 
A supplementary supply is often required in the Cauvery, and the niany channels 
that traverse the delta are at one time used for irrigation, at another time for. 
drainage. The irrigation outlets are so imperfect as to render economical 
distribution of water impossible, and vested rights have been recognized which 
only tend to extravagant waste of water. 


o2 
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243. The Tungabhadra project .—Careful study lias been bestowed by one 
officer after another on the utilization of the Tungabhadra. But from the reports 
laid before the Commission, it would seem that these officers saw very clearly 
that no project could be framed which would prove directly reproductive ; and their 
reports have about them a sort of academical flavour, as though the authors knew 
quite well there was no chanee of the work ever being carried out. Much cannot 
be done without the storage of the Tungabhadra. This must be an expensive 
work; and it can only prove reproductive if the agricultural classes decide to 
avail themselves regularly of the water that will flow past their lands. But this 
is just what cannot be safely depended on. Much of the Bellaiy soil is of the 
black cotton species, similar to that on the Kurnool Canal. In a year of 
drought the cultivators will he ready enough to use it to water their millets; 
but in ordinary years this soil retains so much of its moisture that irrigation is 
quite superfluous for dry crops. A steady and regular demand for irrigation is, 
therefore, dependent on the readiness of the cultivatorsJ;o abandon the cultiva¬ 
tion of dry crops for that of rice. We find, however, that strenuous and long 
sustained efforts on the part of Government to induce the cultivators on the 
Kurnool Canal to substitute wet for dry cultivation, have not been attended with 
any marked success; and we see no reason to suppose that a different result may be 
anticipated in the Bellaiy district, or that there will be a general demand for 
irrigation in any but the driest years. Where holdings are large, three or more 
acres can be imt under dry crops at a cost not exceeding that of cultivating an 
acre of rice, and will, in years of ordinary rainfall, yield in these rich black soil 
tracts a larger profit to the cultivator. We are inclined, therefore, to doubt 
Avhether it is sound policy to endeavour to force the cultivation of rice on such 
soils as soon as the means of irrigation have been provided, or to rely on the 
readiness of the people to change their whole system of agriculture. We cannot 
but think, however, that some arrangement may be possible under Which water 
could be supplied to dry crops in Bellary in seasons of drought, and bo utilized 
elsewhere in other years. It seems certain that, if a canal could be taken through 
the Bellary district, and across the watershed into the districts of Anantapur, 
Cuddapah, and Nellore, supplementing the discharge of the Fenner, there are 
many tracts in which the water would be eagerly utilized ; and, looking simply 
at the great national object of protection against famine, it might be justifiable to 
deprive these latter tracts, in years of drought, of so much of their supply as would 
otherwise be stored for second crop cultivation, in order to utilize it in saving the 
dry crops in the black cotton soil tracts of Bellary and other districts. 

244 The Kurnool-Ctiddapah Caml .—Closely associated with this Tunga¬ 
bhadra project, is the question of the measures to be taken to adapt the Kurnool- 
Cuddapah Canal to carry the volume originally proposed for it. It seems 
certain that that canal can never be made into a great financial success. It 
must always be crushed by the weight of its capital account. But, taking it as 
it is, it has already proved a valuable instrument of famine protection, and we 
believe that its usefulness might be greatly extended by the judicious outlay of 
funds; an outlay which will certainly not render the financial position of the 
whole capital account more unsatisfactory than it now is. The Kurnool-Cuddapah 
Canal, as originally designed, was to carry 3,000 cuseos. Part of this was to be 
employed on the iri’igation of these districts, and part on maintaining a navigable 
connection between Kurnool and Cuddapah—a scheme which has resulted in 
nothing but loss of water and money, for the navigation traffic is practically 
nil, although no dues of any kind arc levied. The unused balance of the water 
was to be passed on into the Fenner and used for the extension of irrigation in 
the Nellore district. We have been informed that, owing to the original defects 
in the work, and to the neglect of necessary annual repairs and the difficulty of get¬ 
ting money for expenditure on a work which has proved so unremunerative, a 
larger volume than 2,000 cusecs cannot now be passed into the canal at the head, 
while the usual limit is 1,200 cusecs; and that the supply that can be carried safely 
below the Tangadentza tank in the 61st mile is much less than this. We 
consider that, whether or not it is decided to create storage reservoirs in the upper 
Tungabhadra, the Kurnool-Cuddapah Canal should be placed in thorough order, 
its capacity should be increased, and extensions should be made into adjacent 
tracts which are more suited for irrigation than much of the area at present 
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under command. The state of inefficiency into which this work has been 
allowed to fall appears to he duo in great measure to the existence of a rule that, 
inasmuch as the canal has not fulfilled the conditions of a productive public 
work, all further capital expenditure must be met from revenue, that is, from the 
grant for minor irrigation works, which are provincial woi’hs in Madras. 

215. ^ Further investigation of the Tungabhadraproject recommended.— The 
construction of the Tungabhadra project, and the extension and improvement of 
the Kurnool-Guddapah Canal on the lines that we now propose, would render it 
possible to extend protection to large areas in the Bellary, Anantapur, Kurnool, 
Cuddapah, and iS ellore districts, all of which are more liable to severe visitations 
of drought than any other part of the Madras Presidency. We therefore 
addressed a communication to the Government of India soon after our visit to 
Madras, in which we explained the position and the scope of our pi’oposals 
in greater detail, and strongly recommended early sanction for an exhaustive 
survey of the whole tract concerned. This recommendation was accepted, and 
survey parties have since been formed for the preliminary investigation of the 
proposals which have been made. The fact, however, must not be lost sight of 
that it will not be possible to carry out any large storage scheme on the Tunga¬ 
bhadra without occupying lands belonging cither to His Highness the Nizam or 
to His Highness the Maharaja of Mysore, or perhaps to both. We are hopeful 
that no serious difficulties may arise if they are allowed to participate, as far as 
may be practicable, in the benefits of any schemes that may be devised; or if they 
are assisted in the development of other schemes, within their own territories, which 
depend on the consent or co-operation of the British Government. At any rate 
we think that, at this stage, both States should be invited to allow the fullest 
examination of those portions of their territories in which suitable sites are lilcely 
to be found for the storage of flood waters; for in such storage lies the only 
hope of affording protection to this part of India, whether in British territory 
or in Native States. If it is clearly understood that the object of the proposed 
investigation is to utilize such sites as may be suitable for storage to the best 
advantage, without reference to territorial boundaries, and that permission to 
examine the country will not commit the Durbars to the acceptance of any 
proposals which may eventually be formulated; we think that it should be 
possible to obtain the hearty co-operation of the States concerned in these preli¬ 
minary investigations. 

246. The Catwery The Cauvery works, as explained in the preceding 

sections, consist of little more than regulators, anicuts, and escapes, which have 
been constructed for the purpose of controlling to some extent the distribution 
of the river supply between the innumerable channels with which the delta is 
intersected. Of late years many additional works have been constructed with 
the object of improving this control, and much additional work of the same kind 
remains to be done ; but it has long been recognized that something more than 
this is wanted, and that measures should be taken to prevent the failure of the 
river supply at critical seasons. The total area irrigated by this system averages 
950,000 acres, of which little more than 10 per cent, is second crop, but the 
single crop is also liable to fail in very dry years. There are also areas, both 
inside and outside the delta, to which irrigation might be extended if a fuller 
supply could be assured at the end of the season. The question of constructing 
a large storage work on the Cauvery or on one of its principal tributaries has 
been under discussion for many years; and a project for constructing a reservoir 
on the Bhavani, a tributary of the Cauvery, near Satyamangalam, with a capacity 
of 27,000 million cubic feet, has been recently prepared in detail. The work is 
estimated to cost over a crore of rupees, and to provide for an extension of 
irrigation of about 90,000 acres, although the main object is to give greater 
security to the existing irrigation. The project is, however, in abeyance, as the 
question has been raised whetlier any storage work that may be proposed should 
not be constructed on the main Cauvery, where it is said that a very suitable site 
exists for a reservoir to hold 20,000 million cubic feet. The average supply of 
the Bhavani is not more than one-fifth of that of the main river, and it has been 
contended that a reservoir constructed on it will be liable to fail in dry years at the 
most critical period. It appears to be admitted that a reservoir on the main river 
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Would be more powerful and less likely to fail than one on the tributary, and 
would render possible a much greater extension of irrigation. But the suitability 
of the site for a dam, 130 feet in height, which will be required to pass the full 
floods of the Cauvery, has not yet been fully demonstrated; the probable cost of 
the work has not been estimated in detail; and an objection has been raised that 
it-will intercept much of the silt now brought down by the Cauvery, which is 
said to be of such fertilizing value that the lands which are benefited by it 
require no other manure, and would deteriorate if deprived of it, however ample 
the supply of water. No final decision is likely to be arrived at until both 
projects have been investigated in the same degree of detail, and further informa¬ 
tion has been obtained on many points that afl'ect the question. Both projects 
are of great magnitude, but it is believed that, whichever may be ultimately 
preferred, the expenditure is likely to prove directly remunerative. The greater 
part of the Tanjore district is now so well protected that the construction 
of this work does not appear to be of urgent importance as a protection against 
famine. Butitwilladdgreatly to the wealth of the district, and render the exist¬ 
ing irrigation revenue much more secure ; it will give protection to some out¬ 
lying areas; and it will probably fulfil the conditions of a productive irrigation 
work. We may add that, although we are unable to offer an opinion on the 
relative merits of these alternative projects, there is one argument in favour of the 
reservoir on the main Cauvery which may deserve attention. Neither project 
provides for an extension of irrigation in the Coimbatore district. The Bhavani 
reservoir is not high enough up the river to give the requisite command; but if 
it is once built, it is very unlikely that a reservoir will ever be built higher up 
for the benefit of Coimbatore, as it would intercept and divert the water required 
for Tanjore. On the other hand, if the reservoir for Tanjore be built on the 
main Cauvery, there will be no objection to constructing a reservoir at any suit¬ 
able point on the Bhavani for the benefit of Coimbatore. It appears possible 
also that some extension of irrigation might be effected in the Salem district 
if the reservoir is constructed on the main Cauvery. In b oth these districts 
there is great need of protection. 

24.7. Storage loorh on the Kistna .—The question of providing a storage 
reservoir on the Kistna has also been frequently mooted, but until recently has 
not been seriously considered. The second crop cultivation on the Kistna 
Canal is practically ml, as the average area during ten years has been only 
323 acres, out of a total area of over 520,000 acres, although on the Godavari over 
14 per cent, of the annual irrigation is second crop. The absence of a second 
crop on the Kistna has been explained as due partly to the insufficiency or irre¬ 
gularity of the supply after December, and partly to the apathy and conserva¬ 
tism of the rayats; but the former is probably the truer cause. There appears 
also to be room for a considerable extension of first crop cultivation if a full 
supply at the end of the season could be assured. The present supply is some¬ 
times not equal to the demand •, and it is important to observe that, under present 
conditions, any extension of irrigation on the Kurnool-Cuddapah Canal, or in 
Hyderabad, could only be effected at the expense of the Kistna system. A 
storage reservoir on the Kistna would permit the development of the Kistna 
Canal to its fullest capacity, and would, at the same time, render it independent of 
the supplies now brought down by the Tungabhadra. Mr. Ileid, Executive Engi¬ 
neer, has recently made some preliminary investigations, and has proposed to 
construct a storage work about 130 miles above Bezvada with a dam 150 feet 
high and capable of impounding between 30,000 and 40,000 million cubic feet. 
One advantage of the proposal is that, if carried out, it would be possible to take 
off a high level canal from the right bank of the Kistna above the dam, which 
could be maintained in flow as a monsoon canal until the level in the reservoir fell 
below a certain point. This canal would be carried through the uplands of the 
Kistna district and then on into the northern part of the Nell ore district, and 
could he utilized for irrigation in these tracts, and for filling storage works. 
When the canal ceased to flow, the xvater still retained in the reservoir would 
be utilized in maintaining the supply in the Kistna at the level of require¬ 
ments in the delta, where both first and second crop irrigation would be 
developed to the utmost. Mr. Beid is of opinion not only that the work is 
feasible, but that it will also he directly remunerative. No opinion can be ofl'ered 
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(m tliese points until the scheme has been thoroughly investigated. The project 
is of such magnitude that it may not be possible to carry it out concurrently 
with the Tungabhadra and Oauvery projects; but it has such an important 
bearing on the proposals for the former, that we have recommended that further 
investigation should also be put in hand as soon as possible. 

248. Divi pumping project ,—An interesting project for the irrigation of 
60,000 acres in the Divi Island at the mouth of the Kistna delta was laid before 
us by Mr. Reid. Water from the Kistna Canal can be conveyed to this island 
only by means of an expensive aqueduct across the river, and the present supply 
in the canal is not sufficient for the purpose. Estimates have, therefore, been 
prepared for a large steam pumping station, at which the water required for the 
irrigation of the island would be pumped up .from the river. Pumping would 
begin as soon as the river comes down in flood and would be continued until the 
river supply falls so low that the water becomes brackish, or generally from 
the middle of June to end of November, the maximum lift being about 15 feet, 
although the average will not be more than 10 feet. It is estimated that this 
work will cost 12 lakhs, and that it will be directly remunerative. The scheme, 
which has been carefully worked out, is one that should be considered on 
its merits as a productive work ; for we are unable to recommend heavy unpro¬ 
ductive expenditure on the ground of the protective value of an extension of 
irrigation to this island. The project is, however, one of considerable import; 
ance ; for, if it can be demonstrated that steam pumping on a large scale can be 
carried out at a profit, there must be a great many places where it can be introduced 
with great benefit to the people, and without imposing any permanent burden 
on the State. Mr. Reid has indeed proposed other sites on the Godavari and Kistna 
above the anicuts, where it is said that large areas could be brought under irriga¬ 
tion in the same way, at less cost than by the construction of storage works. 
It is, indeed, probable that one or two successful installations ot this kind would 
encourage large landowners or private (sapitalists to undertake similar works. 
In Egypt many thousand acres are annually irrigated by steam pumps ; but in 
India steam lift irrigation is almost unknown, although a few instances have 
come to our notice, iu which, by private enterprise, efforts in this direction have 
recently been made on a small scale with oil engines. It appears to us that 
this is a matter in which Government might very usefully lead the way, and 
that a well-devised pumping scheme should, on this account alone, receive 
favourable ooirsideration. 

249. The Godavari ,—Our evidence indicates that the supply in the Godavari 
is generally sufficient for the requirements of the delta; and that there is at any 
rate no scope for such an extension of either first or second crop cultivation within 
the delta as would justify the construction of expensive storage works in the Upper 
Godavari for the benefit of this tract, which is now completely protected against 
famine. No doubt many storage works might be proposed on the Upper Goda¬ 
vari or its affluents, for the protection of tracts in their neighbourhood. But many 
or most of these would be in zamindari lands, or in the territories of feudatory 
(Ihiefs, regarding which we have no evidence; or in scarcely populated and 
unhealthy forest tracts, in which the development of cultivation would be very 
slow. Others, to which reference is made in our chapter on the Central Pro¬ 
vinces, are in black cotton soil tracts, into which the introduction of irrigation 
would be a measure of very doqbtful expediency. Every scheme of this kind 
must be judged on its own merits as a local project. Storage works have been 
proposed in the uplands of the Godavari district itself, on the Sigilleru and 
Yerrakalva and Yelleru rivers; but such inquiries as have been made in respect 
of the two former, which cannot however be regarded as conclusive, indicate 
that the cost of the works would be very high when considered with reference 
to their irrigating capacity. This part of the district is in need of protection, 
and we recommend further investigation of projects of this class, although they 
cannot be regarded as promising. 

250. Feriyar project. —The possibility of extending the important Periyar 
project has also been suggested to us. The present full supply capacity of the lake 
fs 0,480 million cubic feet. In 1899, which was a ver^ dry year, there was no 
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surplus or discharge over the waste weir; but we were informed that in other years 
the surplus has averaged over 10,000 million cubic feet, all of which passes to 
waste. It would he possible, by erecting shutters on the waste weir, to increase 
the storage in the lake by over 2,000 million cubic feet. But the present escape 
capacity is thought to be insufficient even under existing conditions; and if the 
storage or full supply level is to be increased, it will be imperatively necessary to 
give greater facilities for escape, either by lowering the bed of the present escape or 
in some other way, and also to increase the discharging capacity of the tunnel. 
Tlie cost will bo considerable, but it will probably not be prohibitive if an additional 
8,000 million cubic feet can also be stored, at a moderate cost, in one or more 
tanks at the foot of the hills or downstream of the tunnel. It would thus be 
possible to extend the area under irrigation by 20,000 acres, and we are informed 
that there is plenty of room for such extension. It would seem, therefore, that 
the utility of this work could be greatly increased, but the cost has not yet been 
estimated. 

261. Kistmgiri The Kistnagiri reservoir, in the basin of the 

Ponniar river, the construction of which was recommended by the Pamine 
Commission of 1878-80, has not been carried out. It was at that time supposed 
that the reservoir would have a waterspread of from 24 to 30 square miles 
and be capable of irrigating from 96,000 to 120,000 acres. The project was 
investigated in 1884, and it was roughly estimated that an average of 15,428 
millions of cubic feet would be available for storage, which would suffice for 
the irrigation of 50,000 acres, and that the cost would amount to 40 Jakhs. 
It was subsequently found that a yield of 15,000 million cubic feet could not 
be relied on, as the maximum yield during five years ending 1895-96 was less 
than 10,000 millions, and only 483 millions would have been available in the 
dry year of 1891-92. Later experience has been more favourable, for although 
the yield in 1896-97 did not exceed 3,336 millions, it varied during the four 
following years from 25,000 to 61,000 millions. These Bgures are based on gauge 
readings recorded at a weir lower down the same river, and are, therefore, 
probably reliable. Doubts have, however, also been expressed as to the area that 
can be brought under irrigation near this site, it is pointed out that the land 
closely resembles that under the Barur tank, which is lower down the same 
drainage line, and on which there is a very small demand for irrigation owing 
to the reluctance of the people to take to wet cultivation. Various reasons have 
been assigned for this, such as the insufficiency of the supply during the second 
crop season, the unsuitability of the soil, objections to the system of compounded 
assessment on wet lands, and the great cost of preparing the land for rice 
cultivation. These reasons are not very convincing; and some effort should 
be made to ascertain the real obstacles to the development of irrigation 
on this work, before constructing another of the same class and under the same 
conditions. If the form of assessment is ill-adapted to the conditions of supply, 
it should not be difficult to alter it. Protective works are, no doubt, desir¬ 
able in the Salem district, which is liable to suffer from drought; but if the 
Kistnagiri reservoir is to bo constructed, it must be on a much smaller scale than 
originally contemplated. The first stop is to determine by closer inquiry the 
area that is likely to take irrigation, and the possibility of utilizing the water in 
South Arcot, if not taken in Salem. But in view of the uncertainty of the yield, 
we doubt whether it will be found advisable in any case to provide storage for 
more than 4,000 or 6,000 million cubic feet, unless the extra cost due to a greater 
capacity should be very small. 

262. Other proposals for extension of major works, —Other proposals for 
extensions or improvements of existing major works have been made, such as 
the construction of a new storage reservoir on one of the tributaries of the Tam- 
braparni, for the purpose of steadying the supply of the Srivaikuntam aniout system 
during the south-western monsoon, and of additional storage works in connection 
with the Bushikulya and Penner projects. Such works will be useful, and the 
estimates for them can be considered on their merits when submitted. 

253. Frovincial irrigation works for which capital accounts are kept.— 
We have hitherto considered either new works of great magnitude, or exten- 
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sionsof oxisting major works, which would, under present arrangements, be carried 
out from Imperial funds, either as j)roductive or protective irrigation works. 
But there arc in the Madras Presidency no less than 26 minor works (excluding 
the Buckingham Canal which is purely for navigation) for which regular capital 
and revenue accounts are maintained, and all expenditui-e on these works is 
classed as Provincial, These works irrigate about 500,000 acres a year ; and the 
capital outlay incurred on them to the end of 1900-01 amounted to about 101 
lakhs, the cost of particular works varying from 21 lakhs, for the Palar anicut 
system, to sums of less than one lakh. The capital cost of new works of this class, 
and of extensions of existing works, as well as the whole cost of maintenance, are 
met from provincial revenues; expenditure charg(;able to capital during the 
ton years ending 1899-1900 averaged lis. 4,22,061, the average amount of the 
maintenance charges during the same period being Ks. 3,61,746 ; so that, in round 
numbers, the total expenditure may be stated as 8 lakhs per annum, divided in 
nearly equal parts between new works or extensions, and maintenance. The 
works as a whole are remunerative, for the not revenue yields an average return 
of 5 per cent, on the capital cost. There appears to be a wide field for the 
multiplication and extension of works of this class ; but th(; existing rules for 
financing irrigation works tend to restrict the construction of those which 
are not individually of sufficient importance to be treated as Imperial works 
(productive or protective, as the case may be), or which are extensions of works 
at present classed as minor or Provincial. The Local Government has, indeed, 
power to sanction estimates iip to a limit of 11s. 10,00,000, exclusive of 
establishment and indirect charges; but, as long as the cost of new 
works is chargeable to provincial revenues, the grants that can be allotted for 
their construction arc likely to be inadequate. In another chapt(;r we hav'e 
recommended that capital outlay on irrigation works for which capital and 
revenue accounts are kept, should not in future be met from revenue. If this 
recommendation be accepted, future progress in the construction and develop¬ 
ment of works of this kind, even if clavssod as Provincial, will not be liable to 
restriction by the exigencies of provincial finance. They will bo carried 
out as part of a general programme for the extension of irrigation works 
throughout India; progress in which is more likely to be limited by delays in 
investigating and working out sound projects, and by want of establishment 
for their execution, than by any diffimalty in providing the necessary funds. 
There is undoubtedly a wide field in almost every district for the construction of 
isolated works, forming no part of any great project, but collectively of great 
importance. We have seen a list of seventy such works, situated in sixteen 
different districts, of which fifty-four had been so far examined as to permit 
an idea being formed of their irrigating capacity, which was estimated in the 
aggregate at over 400,000 acre^i. Some of these were under investigation at the 
time of our visit; and the work has since been continued by the Superin¬ 
tending Engineer on special duty, according to whose latest reports there are some, 
such as the Gandipalem and Mopad tank^s and the Paleru project in Kollore, 
and the Ponneru project in Trichinopoly, which are likely to fulfil the conditions 
of a productive public work. We think that, if ordinary caution is shown in 
selecting works of this class, they are likely as a whole to prove directly re¬ 
munerative ; or, at the worst, to impose a burden on the State which will be 
inconsiderable in comparison with their protective value. 

264. Irrigation of dry crops .—<Tn connection with the question of new 
works there is one point on which we desire to make a few remarks. We have 
been struck with the fact that, throughout the Madras Presidency and also in 
Hyderabad and Mysore, the word ‘irrigation’ is regarded as almost synonymous 
with rice cultivation, and that the success of every work d(;pends on the readi¬ 
ness of the people to convert, their lands into rice-fields. We recognize; that 
in the deltas and low-lying lands, no other form of cultivation is so profit¬ 
able, and that in many casi:s no other form is possible. It is also true that in 
many kinds of black cotton soil, people will not talec water for the cultivation 
of anything but ruse ; but sonic of our witnesses are of opinion that it would be 
freely and regularly taken in other soils in the higher lands. AVe have heard of 
cases in whicli tin; cultivators have opposed irrigation schem(!s, on the ground that 
they do not M'ant to be brought under a wet assessment. We think that in such 
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places the works should be designed on a dry-cultivation basis *, that is, the avail¬ 
able water-supply should be distributed over a much wider area than would be 
possible for rice cultivation, and the distributary channels should be designed with 
reference to the requirements of dry crops, and not to those of paddy cultivation. 
We understand that in some places irrigation on these lines would be very accept¬ 
able to the rayats; and that if water could be supplied to a second crop, such as 
gram, rates could be imposed which would bring in a revenue not less than that 
which might be obtained from a smaller area under paddy. These proposals 
apply, of course, only to works in tracts in which rice cultivation is not practised, 
or in which there is reason to believe that the produce of dry crops would be so 
much increased by irrigation, even in years of normal rainfall, that the rayats 
would be ready to pay a fair price for it. It is hardly necessary to point out that 
works which irrigate a large area of dry crops would have a far greater protec¬ 
tive value in seasons of drought than works intended solely for rice cultivation. 
The irrigation of dry crops in suitable localities appears to us to deserve more 
attention and encouragement than it has hitherto received; and it is probably 
capable of considerable development. 


255. Another suggestion may be made in connection with the irrigation of 
dry crops. We have already referred, in paragraph 248, to the field which exists 
for irrigation by means of pumping works; and we recommend, as a very useful 
form of minor work, the erection of small pumping stations on the banks of 
streams or collections of water, from which an adequate supply can be relied on 
for the irrigation of dry crops. We have had evidence of the successful working 
of a small oil engine, which was recently set up in a missionary settlement at 
Chingleput; and we think that a few Government pumping works of the same 
kind would not only give a useful lead to private enterprise, but would also 
result in the acquisition of very valuable information in regard to the irriga- 
tional requirements of dry crops. If, for instance, five or six pumping engines (oil 
or steam as may be found more economical), each capable of irrigating from 200 
to 2,000 acres of dry crops, were erected on the banks of such rivers as the Hagari, 
the Fenner, the Ohitravati, and the Hindri, in the black soil tracts in Bellary, 
Anantapur, and Kurnool districts, it may be found that the cultivators are more 
willing than is now supposed to take water for the irrigation of dry crops in such 
soils, and that judicious irrigation will increase the profits of cultivation even 
in years of normal rainfall. There appears to be no doubt that flush irrigation 
is unsuited to these soils, unless the people are prepared to convert their dry into 
wet otdtivation ; but it is quite possible that irrigation may be found to be very 
beneficial, if water is sparingly and judiciously applied, which will always be 
the case when it has to be lifted and the lifting has to be paid for. If arrange¬ 
ments were also made for charging for the water supplied according to the 
quantity actually used, a measure would be obtained of the effectiveness and 
fluctuations of the demand for irrigation of dry crops in black soils, which 
would be very useful when the details of the distributary arrangements are 
under consideration. The records of pump irrigation are of exceptional value 
for experimental or statistical purposes : in the first place, because the quantity 
of the supply admits of very accurate measurement; and, in the second, 
because there is the strongest incentive to economy in its application. 
Pumping installations of the kind proposed will probably not be remunera¬ 
tive ; but if they are worked so as to give the best results, the loss will not 
be heavy, and the information that will be gained will be of the great¬ 
est value when schemes for the protection of dry cultivation by irrigation works 
are under consideration. The works may also be of great use in teaching the 
rayats the value of judicious irrigation, and so preparing the way for the success¬ 
ful development of irrigation on the Tungabhadra or other projects which it 
may be decided to carry out. We learn with satisfaction that a Government farm 
has recently been established near Bellary; and the experts employed there will, 
it is hoped, be able to demonstrate to the rayats the advantages of such irrigation 
even in ordinary seasons. Moreover, if the works are successful, it is but reason¬ 
able to hope that private enterprise will foUow the example set by Government, 
and that works of this class may be multiplied. Such enterprise should be actively 
encouraged in the way which we have recommended elsewhere, by the offer of 
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advances on liberal terms, and the waiving, for a number of years, of all obarges 
for water lifted. 

266. Minor loorks for which no capital accounts are kept. —We bave next to 
consider the important class of minor irrigation works for which no capital 
accounts are maintained, and which, as we have already shown in paragraph 241, 
irrigate collectively as large an area as aU the other State irrigation works in the 
Presidency put together. There does not appear to be nauch hope of increasing the 
number of these works, or of greatly extending the area already irrigated by those 
which are now in good order. Where large works are possible, they may be 
undertaken as State works for which capital accounts are kept; but almost all the 
most suitable sites for smaller works of the kind which we are now considering, 
have probably been taken up, and there is also a difficulty in making a new 
work which will not interfere with established interests on existing works. The 
revenue dependent on these tanks is, however, so considerable that Government 
is vitally interested in their efficiency, on the maintenance o£ which about 
20 lakhs have been spent annually of late years. The object has been merely to 
prevent retrogression or to restore works to their former efficiency when dete¬ 
rioration has occurred ; but it is the opinion of most of the local officers in both 
the Revenue and Public W orks Departments that the grants hitherto allowed 
are insufficient for the purpose. 

257- Recommendations of the Commission o/JS7S-S0,—The Famine Com¬ 
mission of 1878-80 entered fully into the subject of the maintenance of the 
numerous small river channels and tanks, which together exceeded 40,000 in 
number and on which the irrigation of nearly 3 millions of acres in the Madras 
Presidency depended. Of these works, nearly 30,000 were tanks. The Commis¬ 
sion recommended that a scheme should be framed for systematically putting the 
tanks in repair, and that afterwards only those watering above 200 acres, or possess¬ 
ing some other special importance, should remain in the hands of the Public 
Works Department; that smaller tanks, irrigating not less than 60 acres, should 
be brought up to standard and made over to the villagers to maintain; that 
tanks watering less than this area should be handed over as they were to the 
villagers to keep up; and lastly, that tanks irrigating less than 10 acres should 
be handed over to the rayats, while the lands watered “ should be assessed as 
though irrigation did not exist.” 

268. Tank Restoration Scheme. —The first of these recommendations was 
adopted by the Madras Government, and the restoration of tanks has been steadily 
pursued since 1883, when operations were commenced in the Madma district. 
The system adopted, which has since been followed without material modification, 
may be briefly described. Survey parties were formed for the purpose of preparing 
a detailed record of aU the works in each main drainage line. A map was prepared 
for each main basin, showing all the minor basins with groups and sub-groups, 
each work being surveyed and its catchment area worked out and recorded. 
Detailed maps were then prepared on a scale of 4 inches to a mile for the minor 
basins, showing the position of each work, with longitudinal sections of all 
banks, detailed sketches of masonry works, and notes indicating the work to 
be done to put each work and channel into repair. Statements of financial and 
hydraulic details were then prepared, with a descriptive memoir of each work, in 
which information was given as to standard levels, flood discharges, storage capa¬ 
city, etc. Finally, estimates for the repaim to be executed were prepared in detail. 
The particulars collected for each basin, excepting the detailed estimates for works, 
have been printed in separate pamphlet form, so as to form a permanent record. 
This investigation work has, from the first, been kept distinct from the actual 
restoration work. The survey parties were, in the first instance, placed under 
a Superintending Engineer specially depuW to the duty; but the appointment 
was afterwards abolished, and all investigation work was placed under the control 
of the Chief Engineer for Irrigation, an Executive Engineer being posted 
at head-quarters as his assistant for the Tank Restoration Scheme. The 
estimates for repairs, framed by the survey parties, are, after scrutiny, passed 
on to the Superintending Engineer, who arrange for the execution of the 
works by fhe ordinary divisional officers to the extent of the funds available. 
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The number of survey parties has varied from time to time, hut we find 
that, up to the end of March 1901, investigations had been undertaken in all 
districts of the Presidency, excepting Ganjam aitd Trichinopoly, and that about 
45,000 square miles of country and 6,297 works, irrigating 750,000 acres, had 
been examined. The total area to he investigated is estimated at 117,000 square 
miles, so that the survey operations have not covered more than 40 per cent, of 
the total area ; or, if calculated in anf)ther way, on the basis' of the tank-irrigated 
area, which is thought to be more correct, not more than one-third. The cost of 
the investigations has amounted to about 16 lakhs. 

259. Time reqidred for completing the work of restoration. —Turning next 
to the actual work of restoration, we find that estimates have been passed on to 
Executive Engineers for the repairs of about 6,00J works, the aggregate amount 
being about 66 lakhs, including establishment charges. In addition, estimates 
have been prepared for the remaining works which have been examined, but 
have not been passed on by the Superintending Engineers for execution owing 
to insufficiency of funds. These estimates amount to about 11 lakhs. 

260. Further outlay required.—From, these figures it may be inferred that 
the cost of completing the Tank Restoration Scheme on the present lines will be 
roughly as follows :— 

Rs. 

Works not yet passed on for execution .... 11,00,000 

Future investigation work . , . . . 32,00,000 

Future restoration work ...... 1,52,00,000 

Grand Total . 1,95,00,000 

The average annual expenditure on tank investigation and restoration 
during the ten years, ending 31st March 1900, amounted to Rs. 4,76,000, and at 
this rate it will take over 40 years to complete the work of restoration. 

261. Tho question naturally arises whether the results of the expenditure 
hitherto incurred can be held to justify this immense further outlay. We 
find it impossible to form any definite conclusion as to the increase of revenue 
that may be attributed to this expenditure, or the reduction of revenue that 
may have been prevented by it. During the years 1883-84 to 1886-87 the 
Government of India made special grants to the Madras Government for the work 
of restoration, and from 1887 onwards' increased the provincial assignment by 

lakhs on this account. They offered in addition a special grant, not to exceed 
5 I nkbs annually, on which the Local Government was to be charged interest at 
4| per cent.; but it was to be allowed, on the other hand, to take the whole increase 
in land revenue due to the expenditure to be incurred, provided satisfactory ac¬ 
counts were kept showing the increase of revenue attributable to each of the works 
brought under restoration. An attempt was made to keep up accounts of this 
kind during three years—-1888-89 to 1890-91—from which it appeared that 
a return was received on the outlay incurred of between 2 and 2^ per cent.; but 
of this less than 60 per cent, was attributed to increase of revenue, the .balance 
being due to decrease in expenditure on ordinary repairs. In 1892 the terms of 
the provincial settlement were altered, no special assignments were made for tank 
restoration from Imperial funds, and the accounts of the revenue due to improve¬ 
ments were no longer maintained. Such accounts would only be of value if main¬ 
tained during a long series of years, Evon then they would not show the full loss of 
revenue which the work had prevented, and they would generally be very mis¬ 
leading unless account could also be taken of variations in the rainfall and other 
vicissitudes. The question may, however, be regarded from another point of 
view. It must not be forgotten that the outlay on tank restoration is but a 
s mall portion of the expenditure annually incurred on the maintenance of these 
works. We have shown that during the ten years ending 1899-1900 it 
averaged Rs. 4,76,000. During the same period the annual expenditure on 
ordinary repairs averaged over 13 lakhs, of which Rs. 2,66,000 was incurred in 
the Revenue, and the balance in the Public Works Department. This outlay 
is incurred mainly on works which have not been restored. If a work has been 
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‘ investigated,’ it is thoroughly overhauled in accordance with the recommenda¬ 
tions of the investigation party and with the estimates which have been 
prepared; but otherwise such emergent repairs are carried out as are necessary to 
prevent loss of revenue. If, theivd'ore, tank investigation and restoration work 
were altogether discontinued, there would still l:)e an annual expenditure of not 
less than 18 lakhs on ordinary tank repair’s, but the operations would be carried 
on without system and the annual outlay would steadily rise. If, on the 
other hand, the present rate of progress and expenditure on tanlc restoration be 
increased and the works are put into thorough repair on a systematic plan, there 
will be a diminution in the cost of ordinary repairs, and a gradual reduction in 
the total annual expenditure on tank maintenance to the amount requirrjd for 
the upkeep of works which have once been restored or put into thorough 
order. 

262. Neceasity for mgorous prosecution of the works .—Eor these reasons we 
strongly recommend that the work of tank restoration should be more vigorously 
prosecuted, and that the grants for mainttmance of minor works should be 
increased until it has been completed. The importance of dtwoting more money to 
the restoration and upkeep of these works appears to be fully recognized by both 
revenue and public works offi(;ers. The Board of lievenue has pointed out 
that within the last ten years, 9 to 10 per cent, of the demand on the land 
irrigated from these works was remitted on account of defective supply ; and that 
a very large part of these remissions was necessitated by the fact that the 
works were not in a state of thorough repair and eificueney. Wc think that 
an annual expenditure on the works of not less than 26 lakhs, whu;h is less 
than one-third of the net revenue derived from them, should be contemplated, 
of which about half would be available for investigation and restoration work, 
which should then be completed within 15 years. 

263. Although all witnesses on the point were unanimous as to the import¬ 
ance of completing the tank restoration work us soon avS possible and increasing 
the present rate of progress, some; of them have complained that local officers 
were not sufficiently consulted, and that in some cases unnecessary repairs 
were executed in consequence. We think it probable that there is some founda¬ 
tion for such complaints, and that some modiheations of the present system 
may be commended to the consideration of the Government of Madras. During 
the first throe years in which tank investigations were in progress, the survey 
parties inciuded at least one Engineer Officer, and all worked under the super¬ 
vision of a specially appointed Superintending Engineer, who devoted Lis whole 
attention to organizing the system. Subsequently, when opcn’ations were in pro¬ 
gress in many Avidely separated districts, the control was transferred to the Chief 
Engineer, assisted by an Executive Engineer. This central control was probably 
necessary at this stage, so that operations might be conducted in all districts on 
a uniform .system; but now that one-third of tlio work has been done and almost 
every district has been partially investigated, this central control is, in our 
opinion, no longer necessary or even desirable. '1 he surrey parties arc now 
composed entirely of subordinate.®, who arc, no doubt, capable of doing the 
technical work of investigation on the lines which have been laid down. Their 
work is supervised by an Executive Engineer in the central office, who 
forwards estimates for restoration to the locsal officers for execution. We were 
infoi’med that this officer spends part of his time in inspecting the survey 
parties in the fields, and also that he submits doubtful or difficult cases to the 
Ohu;f Em^ineer for orders ; hut we think tliat control of this kind is likely to bo 
too formal and meclianioal, particularly if the rate of progress is more than 
doubled as we propose. 

264. Wc would suggest, therefore, that the appointment of Assistant to the 
Chief Engineer b(! abolished, and that all investigatiou and restoration work 
in each circle should, in future, be placed under the control of the Superintending 
Engineer, who might be allowed an Assistant Engineer to supervise the work 
under his orders, whenever the scale of operations is sufficiently large to render 
this advisable. The advantages of this arc obvious. The estimates would be 
prepared under the orders of a superior officer, who would be more in touch 
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■with local conditions and local officers than the Assistant to the Chief Engineer 
can possibly be ; and who would also be given a -wider discretion to permit devi¬ 
ations from hard-and-fast rules and formulae. He would be able to arrange the 
programmes for investigation and restoration within his circle, so that one 
should not get too far in advance of the other, and with due regard to his 
budget provision, and to the demands for ordinary or emergent repairs. 
He and his subordinate officers would take greater interest in the work 
as they became personally more directly responsible for it, and a much needed 
elasticity would be given to the procedure. We were told that the estimates 
which are now sent out to the local officers, are never revised or modified by them 
■unless it is necessary to alter any of the rates. They appear to be regarded as 
works prescribed by an external authority, to be carried out without 
question. It is said that the Executive Engineers have no time to prepare these 
estimates themselves; and we recognize the advantage of employing 
a special establishment for the purpose; but when they or their Assistants 
have to carry out the works, they must often be in a position to propose useful 
modifications of the estimates, and they should be encouraged to do so. The pre¬ 
sent Assistant to the Chief Engineer i^ormed us that the efficiency of the works 
could be improved if more funds were made available; but that it is rather the 
aim of the Tank Restoration Scheme to bring works to the normal standard 
of efficiency to which they were originally designed, as nearly as can be, 
allowing the ordinary Divisions to deal -with the increase of efficiency. It may 
be true that the main and original object of the Restoration Scheme was 
to bring the works to a state of normal efficiency rather than to improve or 
extend them ; but we think that there shorild be no rigid limitation of the duties 
of the investigation parties in this respect, and that it will be unnecessary if 
operations are brought under a more decentralized control. We would go 
further and say that it should be a distinct instruction to the survey parties to 
submit proposals for increasing the efficiency of a tank by raising the full 
supply level, whenever this can be done at a cost which will not be excessive 
with reference to the advantages to be gained. If the proposal will involve 
the submergence of cultivated land, it may still be worth While to acquire the 
land by payment of reasonable compensation. But there will probably be 
many cases in which compensation will be unnecessary, or may be given in the 
form of a small lump sum or annual payment, if the owner is allowed to retain his 
title to cultivate the land as the water recedes, and to exercise all other rights 
of ownership which are compatible with the use to be made of it in increasing 
the storage capacity. The survey parties will also have exceptional opportunities 
for proposing sites for new tanks, and should be encouraged to look out for 

them. .—X—. 

/ 

265. Maintenance of tanks .—We have next to consider the important and 
difficult question of the maintenance of tanks after they have once been 
restored. The Commission of 1878-80 recommended that “ Inspectors should 
be appointed in each district, whose duty it should be to report annually to the 
Collector on every tank, besides special reports where necessary. These Inspec¬ 
tors should be directly under the CoUectors, and their salaries should not be less 
than Rs. 150 per mensem.” The repairs themselves, they advised, should be 
carried out by Statute labour, according to the old custom of the country known 
as kudi-maramat, and with this -view they submitted a draft Bill to legalize 
the practice. We are informed that a Bill was drafted on the lines suggested, 
and, with the approval of the Governor-General in Council and the Secretary of 
State, was introduced in the Legislative Council of Madras in June 1883 ; but it 
was subsequently dropped, the abandonment of any further consideration of the 
Bill being announced by His Excellency the President at a meeting held on the 
18th August 1884. We find also that, as a consequence of the dropping of 
the Bill, Tank Inspectors have never been appointed. 

266. Transfer of tanks to villagers.— ThQ recommendations of the Eamine 
Commission of 1878-80, regarding the transfer to the villagers of tanks irrigating 
less than 200 acres, have not been carried out. Their proposals were con¬ 
sidered by the Government of Madras early in 1880, and formed the subject of a 
correspondence with the Board of Revenue which extended over many years* 
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After some unsuccessful and experimental attempts had been made in the years 
1883 to 1885 to transfer to the rayats jointly interested all small tanks in the 
Cuddapah and a few other selected districts, the matter was dropped pending the 
result of the investigations then in progress in the Madura district under the 
Superintending Engineer in charge of the Tank Division. It was revived again in 
May 1887 when orders were issued giving authority to hand over certain tanks 
in the Peryakulam minor basin, in the Madura district, to the rayats, on the under¬ 
standing that they would be “ expected under the supervision of the Collector to 
maintain them in a state of repair up to the standard laid down in the descriptive 
review relating to the basin.” The Collector was to be given a lump grant of 
4 annas per acre on the ultimate area of cultivation estimated by the Tank Survey 
Party, from which he might pay the rayats such grants-in-aid as he might deem 
proper, and also meet the pay of the Tank Inspector to be appointed to inspect 
and report on the condition of each tank and the value of the work done to it. 
In Pebruary 1889 experimental transfers of the same kind were ordered to be made 
in the basins which had been investigated in the Coimbatore district; but a month 
or two later, the Board of Revenue reported that the rayats in the Peryakulam 
basin had declined to take over the tanks on the terms offered, the reasons given 
by them being “ the absence of union among themselves, the insufficiency of the 
grants-in-aid proposed, and the fact that Government declined to grant any re¬ 
mission.” In July 1889 the Government directed that the experiment should be 
given up both in Madura and elsewhere, and declared that, as a result of the aban¬ 
donment of the attempt to enforce the obligation of customary labour by legisla¬ 
tion, Government must undertake, under the most economical arrangement 
possible, the duty of maintaining the tanks. It was, however, proposed that 
petty works, irrigating less than 15 acres, should be handed over to the rayats, 
the lands under them being assessed at reduced rates, to be fixed in each case; a 
proposal which has never been carried out. The orders given were communi¬ 
cated to the Government of India, who asked for a further report on the sub¬ 
ject ; as they considered it useless to continue to spend large sums on investigating 
and estimating for the requirements of works which the villagers refused to, 
and the Public Works Department could not, maintain. After some correspon¬ 
dence the Government of India suggested that the better course would be for 
Government to restore and maintain all tanks irrigating over 50 acres, and to 
transfer all the remainder to the rayats. The Board of Revenue reported strongly 
against this proposal. They pointed out that there were nearly 19,000 such 
tanks, irrigating about 300,000 acres; and that the direct financial effect of 
transferring them to the rayats and reducing the revenue on the area irrigated 
from wet to dry rates, would be a loss of revenue of about Rs. 7,70,000, 
which might, however, be reduced to Rs. 4,05,000 if the tanks were all 
abandoned and the beds brought under dry cultivation. They objected to 
the proposal, however, on general grounds, such as the importance of preserving 
the Water-Supply of the country; the certainty that, owing to the absence of any 
co-operation amongst the rayats, the tanks would be neglected ; the equal certainty 
that the abandonment of all control by Government would lead to endless disputes 
and the gradual usurpation by the richer rayats of the water-rights of the poorer; 
and the fact that most of these works were situated in tracts where water-supply 
is scanty and difficult to maintain, and where they were of the greatest use, not 
merely for irrigation, but also in affording drinking-water for man and beast, and in 
improving the supply in wells. The Government of Madras entirely concurred 
in the conclusions of the Board, but were of opinion that tanks irrigating 60 acres 
and less might be made over to the rayats concerned, in cases in which the ayakat, 
or la nd under them, was held by a single rayat, and in which the imposition of dry 
assessment on the water-spread and on the ayakat together would involve no loss 
of revenue. Orders to this effect were issued by the Board of Revenue in their 
Resolution No. 202, dated 16th May 1894. It is not surprising that the order 
has proved a dead-letter, for no rayat would be likely to take over a tank, and to 
undertake the cost of its upkeep, unless he was given the benefit of a reduction 
in his assessment. The order authorizes the transfer of a tank in the few cases 
in which the rayat concerned desires to abandon it, and to bring the whole ayakat 
and tank bed under dry cultivation; but the main intention was that all tanks 
used for irrigation, even when irrigating less than 10 acres, should continue under 
Government control, and they have so continued up to the present time. 
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267. Kudi-maramat.—^Q were repeatedly assured that the maintenance of 
the tanks was not satisfactory, and that kudi-maramat was practically dead. 
Others regarded it only as moribund, as falling into desuetude now that Govern¬ 
ment has evinced a readiness to accept liability for important repairs and restora¬ 
tion ; and some thought that it could and should he resuscitated. We are our¬ 
selves reluctant to admit that so valuable an institution is really dead and past 
restoration. We do not recommend its adoption for any repairs on a large scale. 
Government must,in its own interest, not only restore the tanks, but also accept 
a liability for any important emergent works, as well as for periodical general re¬ 
pairs, the avoidance of which would result in a great loss of revenue. But the 
frequency and cost of such emergent and periodical repairs will depend upon pro¬ 
per attention being paid in the intervals, to the upkeep of the works, by those 
interested in them. Much is not required; merely the attention that will prevent 
rapid deterioration,—the stiteli in time that will save nine. They are all petty 
works, such as filling up holes and gullies, replacing stones in the bank revetments, 
digging up prickly pear on the hands or channels, clearing silt from tank sluices 
or from channels, renewing outlet plugs or shutters, etc., and generally keeping 
the work in the trim order which is the surest way of preventing deterioration. 
They cost the cultivator little, since the work can be done in the slack season when 
he would otherwise he idle. The work is done close to his village, and for his 
direct and immediate benefit, while tlie absence of cash payment protects him 
from the blackmailing of sometimes unscrupulous departmental subordinates. 
The value of the work done is indeed small, and if the question of cost only were 
to be considered, Government might very well aft'ord to bear it. But the point 
is that the works are so petty, and so scattered, that such repairs cannot he carried 
out properly by any departmental agency; and that if they are to be done at all, 
it is by enforcing on those who derive benefit from them a responsibility which is 
no new thing, but in accordnce with ancient custom. 

268. Distinetion between channel works and tanks, —In considering the 
question of maintenance, it must be borne in mind that there are two distinct 
classes of works to be dealt with: river or spring irrigation channels, and tanks. 
The efficiency of the former depends on the channels being periodically cleared of 
silt and on the observation of a fair standard of maintenance. Otherwise the 
supply fails absolutely, and it often indeed happens that silt clearances at the heads 
may have to be carried out more than once during the season, in order to save the 
crops, On these worlis the customary obligation to supply labour is still fully 
recognized, and kudi-maramat cannot be said to be dead : there is indeed often a 
difficulty in enforcing it in the case of cliannels supplying several villages or a 
number of different estates; but this has, in practice, been met by the establishment 
of a voluntary cess, the proceeds of which are applied to the remuneration of 
whatever labour it may be necessary to employ. There is no legal sanction under 
which contribution to these cesses can be enforced : but it is so much to the interest 
of all parties to contribute their quotas to the general fund, that hitherto little 
difficulty appears to have been experienced from the want of an enactment 
legalizing the cess ; and as far as wwks of this class only are concerned, we doubt 
if there is a strong case for enforcing by legislation the customary obligation to 
supply labour for their maintenance. The case of tanks is, however, very 
different. Here customary repairs may be neglected year after year with 
impunity, that is, without seriously affecting the irrigating capacity of the work, 
until, after years of progressive deterioration, the dam suddenly fails during an 
unusually heavy rainfall, and the work is then absolutely useless until Govern¬ 
ment comes forward and restores it at great expense. As we have already 
shown. Government undertakes such restorations in the interests not only of the 
rayats, hut of itself; and as the only means of preventing serious loss of 
revenue and a diminution of the protective resources of the country. But there 
appears to be no doubt that the wider recognition of the State’s obligations in 
this respect, during the last fifty years, has resulted in the cultivators losing 
all sense of their responsibility for the maintenance and upkeep of tanks, which 
custom had formerly imposed on them. 

269. Necessity for legislation. —We do not clearly understand why the Bill 
of 1883 was abandoned. From the papers which we have seen, it appears that 
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there were differences of opinion on the part of some of the officers 
consulted, on points which hardly affected the main object of the Bill. It was 
thought by some that the responsibilities of Government for the maintenance 
of the works should be as clearly and fully stated as those of the cultivators 
which it was proposed to enforce by legislation; and by others that the, 
provisions of the Bill should not be enforced until all works had first been put 
into thorough order by Government. But whatever the obligations of the State 
in these matters, no one seems to have disputed the contention that the potty 
repairs, for which it was proposed to make the cultivators responsible, are of a 
kind that cannot be promptly or effectively carried out by Government 
agency, or by any others than the men on the spot; that they are of great 
importance in preventing or retarding the deterioration of the works; and 
that the obligation to carry them out is sanctioned by ancient custom. The 
position may be stated thus, formerly, the cultivators had to depend almost 
entirely on themselves for the maintenance of these works ; if a tank failed, 
assistance in restoring it might or might not be afforded sooner or later by the 
State; but no reliance could be placed on such assistance, and the people had 
to rely on their own efforts, or hudi-maramat. But this system was not 
in itself sufficient to ensure the perpetual maintenance of the tanks. 
Sometimes repairs were required which were beyond the power of the 
cultivators to carry out; or the works were wrecked by disastrous floods; 
and in other cases even hudi-maramat could not wholly prevent, however 
much it might retard, deterioration. It thus happened that Government 
devoted more and more attention and money to the restoration and upkeep of 
these works, even before the obligation was accepted, on the recommendation of 
the Commission of 1880, as a part of its regular policy. But the more the State 
has risen to a sense of its obligation, the more have the people become unmindful 
of their own ; so that hudi-maramat has almost ceased to exist, and no care is 
taken even to retard the progress of deterioration. We strongly recommend a 
liberal and systematic devotion of funds to the improvement and maintenance 
of tanks; but we must point out that, if the cultivators cannot be made to do 
their small part, we foresee no limit to the expenditure which may eventually have 
to be met. Government cannot, in fact, preserve the works from retrogression 
without the assistance and co-operation of therayat, any more than hudi-mara¬ 
mat could by itself preserve them without assistance from Government. The 
one is a necessary complement of the other; and we cannot but think that, if 
care were taken to define clearly the respective responsibilities of Government 
and the cultivators in this matter—the obligations which the former will under¬ 
take, and the work expected from the latter,—it should not be impossible to revive 
the system of hudi-maramat. If it cannot be enforced without legislation, we; 
think that legislation should be undertaken. 

270. Repairs cess. —The question has been raised whether, instead of 
attempting to enforce hudi-maramat, power should not be taken by legislation 
to impose a repairing cess on the land irrigated from tanks. A cess has many 
advantages. It distributes the burden fairly, and the rich man cannot escape his 
contribution. It has already been voluntarily adopted on many of the minor 
canals, or river channels, which do such good service in Madras and irrigate the 
lands of many villages, although the system is not, we believe, in force on any tank. 
If, therefore, the maximum limit were moderate, and expenditure were rigor¬ 
ously restricted to such repairs as would usually be done by hudi-maramat, 
and to those works in respect of which the cess was levied—a point which 
we regard as essential,—its adoption might be possible in oases in which 
there was a difficulty in enforcing hudi-maramat, or in which the people them¬ 
selves preferred it. Although very suitable for minor canals, the objection to it, 
as far as tanks are concerned, is that it involves the execution by. Government 
of all those petty repairs which the people can do so much better themselves; 
unless, as we hope may be possible, the cess is administered and the necessary 
works are carried out by a village panchayat. We think that any Act on the 
subject should affirm, in its preamble, the customary and traditional liability of 
the people for Iheir petty repairs, so as to afford an equitable basis for a cess, 
which should be proposed as an alternative to hudi-maramiat. We shopld be 
inclined, indeed, to legalize the imposition of a, cess only when the Bocal 

Part II, q 



114 


Government was satisfied that the hudi-mammat system would not work, or when 
it was desired by the people concerned, instead of hudi-maramat. We think also 
that it would be a great advantage if cess funds could be administered by local 
panchayats, for each tank or group of tanks, the object being to get the people 
themselves to feel a proprietary interest and pride in their tank; and that, at any 
rate, legislation should provide for such arrangements. 

271. Tank Inspectors.‘^'Wh&i\ieT hudi-mammat can be enforced at present or 
not, we think that, in accordance with the recommendation of the Commission of 
1878-80, Tank Inspectors of the rank of Sub-Engineer should be appointed in 
all districts in which there are at present no competent or sufficient establish¬ 
ments for the inspection, at least once a year, of all tanks for the maintenance of 
which Government is responsible. It appears to us unreasonable that Govern¬ 
ment should spend annually many lakhs of rupees on the restoration and repair 
of tanks, and that there should be no periodical inspection of them by a respon¬ 
sible officer, who would at least bring to the notice of the proper authority all 
matters requiring immediate attention, even if he were unable to induce those 
interested to do what was necessary. The successful working of a Kudi-maramat 
Act will depend, in a great measure, on the employment of well-trained and com¬ 
petent Inspectors, who will inspect all works periodically, advise the villagers 
as to the repairs required, and assist them in getting necessary works done 
which they are unable to carry out themselves. When power has been given 
to the Collector to enforce the provisions, an active and sympathetic Tank Ins¬ 
pector should be able to induce the cultivators to keep their tanks in good 
order, without having recourse to the penal clauses. 

272. Irrigation Law in Madras.—We cannot conclude this portion of our 
report without reference to a matter which we regard as of great importance in 
connection with the question of extensions of irrigation in Madras. The Eamine 
Commission of 1878-80 observed in paragraph 60, Chapter V of their 
Report;— 

There is a general agreement that great inconvenience is occasioned by the absence of 
any Irrigation Law for Madras. Act VIX of 1865 empowers the Government to levy a water- 
rate in addition to the land revenue, wherever water is supplied for irrigation. But, with this 
exception, no special provision is made by law for the grant of sufficient powers to carry out the 
various administrative arrangements which the introduction of canal irrigation necessarily 
involves, and there are, in our opinion, several particulars as to which the absence of express 
enactment has produced evils of a very serious nature. 

In accordance with the recommendation of the Commission, an Irrigation 
n,Tid Navigation Bill was introduced in the Madras Legislative Council on the 
18th August 1884, on the very day on which the abandonment of the Kudi- 
maramat Bill was announced. The Bill was amended by a Select Committee, 
whose report, dated 15th March 1886, was not, however, unanimous, as two Hon¬ 
ourable Members appended notes of dissent. It was subsequently announced in 
a Government Order No. 84, dated 14th December 1888, tbat the Right Hon¬ 
ourable the Governor had been “ pleased to direct that the Madras Irrigation 
and Navigation Bill, No. 1 of 1884, respecting which no motion has been made 
in the Council since October 1885, be removed from the list of business.” 

273. Liability of zamindars for the maintenance of irrigation works.— 
Among the questions on which legislation was necessary, the Famine Commission 
alluded to the impossibility “ of enforcing on zamindars the obligation of main¬ 
taining their tanks and other irrigation works in proper efficiency, or even of 
contributing their share of expenses incurred by Government in the improve¬ 
ment of irrigation works by which their estates are benefited.” They pointed 
out the fact that the land forming the bed of zamindari tanks bad been expressly 
excluded from assessment when the permanent settlement was made, in order tbat 
it should remain as a means of irrigation, but tbat the zamindar had too often 
forgotten the object of this exemption, and put the tank bed to what purposes 
he pleased. 

274. The Famine Commission found in 1879 that very little was known as to 
ihe state of the irrigation works in these estates; and very little is known now. 
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We have, howefer, obtained statistics of 22 zamindavis, twinging from Vizagai-' 
patam to Tinnevelly, and having a total area of 14,849 square miles. These 
reports do not vary much. Some of the estates have never been surveyed. 
Many keep no record of the rainfall. Takavi advances to assist in sinking wells 
are quite unknown. The tanks are often out of repair. One writer reports 

As a rule, most of the tanks are considerably silted up, and the hands have been worn 
out. Many of the tanks have no sluices, ealingulas or surplus weirs. It is the practice on this 
estate to cut open the for taking water to the fields for irrigation purposes. This is a 

fruitful source of breaches in the tanks. The river channels supplying the tanks are, in many 
cases, much silted up; and it is only when the rivers receive heavy freshets that water can 
flow through them to the tanks. 

There are no famine relief work programmes, and in many cases no relief seems 
to have been given in past famines. 

275. While famino'stricken peasants flock in large numbers from the zamin- 
daris to the State relief works, we consider that the Government may well insist 
on the zamindars keeping up their irrigation works, and that Inspectors should 
be appointed to see that they do so. But this cannot be brought about properly 
without legislation. We are informed that the Madras Government have recently 
had under consideration a new Land Bill, which provides, amoag other things, for 
enforcing the liability of zamindarsscoA-inamdars iov the maintenance, in a state 
of proper repair, of works which have been in use for irrigation at any time 
within ten years before the enactment of the Bill. As long as power is taken at 
as early a date as possible to enforce this liability, it is a matter of indifference 
whether it be taken in a Land Bill or in an Irrigation Bill, but we hope that the 
proposal may not be allowed to drop. 

276. Charges on zamindars jor improvements in the means of irrigation.— 
The Commission also called attention to the benefit which zamindars derived 
from irrigation works constructed at the cost of the State. 

Lands, which, on the introduction of canal inugation, were in the enjoyment of any means 
of irrigation, however inferior and precarious, are now supplied with canal water without any 
additional charge. The consequence is that a zamindar gets a continuous and unlimited 
supply for the whole of the area which, under the most favourable circumstances, he had ever 
brought under irrigation. There seems to be no reason why this benefit should be gratuitously 
conferred. In those cases in which the supply is enlarged or otherwise improved, a correspond¬ 
ing payment should be enforced, and any difficulty in doing this should he removed by 
legislation. 

277. We cannot but think that legislation of this kind is absolutely necessary, 
if Government propose to embark on an extensive programme of irrigation 
such as we have recommended. As has already been observed, there are few 
irrigation projects in Madras which do not take np a certain area of old 
or pre-existing irrigation. The effect of the works is not only to extend irrigation 
into lands not previously protected, but also to render this old irrigation incom¬ 
parably more valuable and secure. The water which may be stored in a new 
work cannot always be carried away from zamindari lands, even if it were 
desirable to debar them from any sWe in it. It is passed from the storage 
work into a river where it is picked up and diverted into the channels above 
existing anionts, and when these belong to zamindars, the additional supply, 
which has been created by the new works, has to run the gauntlet of these 
channels before it can he utilized on lands on which a rate can be charged. We 
observe that legislation, with the object of enabling Government to recover a 
rate from zamindars in respect of improvements or extensions of their water- 
supply, which are due to works executed at the cost of the State, was regarded as 
undoubtedly just and proper by one of the Honourable Members of the Select 
Committee on the abandoned Bill of 1884, who recorded in a minute of dissent 
his disapproval of the Bill as a whole. 

278. Mights and responsibilities of Government in respect of water. —There 
is, however, another reason for proposing an Irrigation Act for Madras, which 
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' apj)ea^s to us to be of far greater importance, viz., the fact that there exists 
at present no definite statutory declaration of the rights and responsibilities of 
■Grovernment in respect of the control of the public water-supply. The Com¬ 
mission of 1878-80 did not refer specifically to this point, although it is 
certainly covered by the language of paragraph 60, Chapter V of their Report, 
which we have already quoted; but in the course of our, inquiries we have 
been strongly impressed with the urgency of this question. We find that the 
simplest orders which may be issued by the Executive Oflicers responsible for 
the control and management of irrigation works, whether in the Civil or Public 
Works Department, are liable to be made the subject of suits in the 
Civil Courts ; and these are not infrequently carried into the High Court, whose 
rulings may be said to constitute the only irrigation law in the Presidency. In 
these rulings, there is a recognition of the right of Government to regulate in 
the interests of the public the distribution of any portion of the water 
flowing in natural channels on which rights have not as yet been acquired ; and 
also to regulate the distribution of water and to construct and repair works in 
rayatwari lands. But this right is subject to such qualification, according to the 
law of easements or user, that the greatest uncertainty prevails as to the extent 
to which controlling olficers can make any alterations or improvements in the 
existing system of distribution, however wasteful or unequal it may be. Section 2 
of the Indian Easements Act (V of 1882) provides that nothing contained therein 
shall derogate from “ any right of the Government to regulate the collection, 
retention, and distribution of the water of rivers and streams flowing in natural 
channels, and of natural lakes and ponds, or of water flowing, collected, retained, 
or distributed in or by any channel or other work constructed at the public 
expense for irrigation but, in the absence of a statutory declaration of any 
such right of Government, this section appears to have little value in Madras. 

279., As one illustration of the serious inconvenience caused by the want of 
such a declaration, we may refer to the case of the river Vaigay. Irrigation has 
been practised on this river from time immemorial by means of a number of 
old anicuts, channels, and sluices. The supply, however, was always precarious, 
until, after the completion of the Periyar project at a cost of over a crore of 
rupees, the waters of the Periyar river on the western slopes of the Ghats were 
stored and diverted into it. The result has been to increase the supply, at the 
seasons when it is most in demand, by about 1,100 cusecs ; and to improve to a 
remarkable degree all the former conditions of supply to the works on the 
Vaigay river. In these circumstances it has become necessary to alter the 
dimensions of some of these works, to lower the crests of anicuts, or to reduce the 
size of sluices so as to prevent their drawing off an undue share of the extra 
supply, and to permit its utilization elsewhere to the best advantage. We were 
informed that, in the case of one work which has thus been altered, a suit has been 
brought against Government which is now sub lite ; and that the plaintiff claims 
that the work should be restored to its original condition, not solely on the ground 
that he has suffered injury, which, if put forward at all, is a secondary issue which 
it may or may not be possible to substantiate, but on the ground that Govern¬ 
ment has no right to alter the dimensions of a work which has been in existence 
from time immemorial, even if it can be shown that the plaintiff’s interests have 
not been prejudicially affected. A similar contention has been made in another 
case which has been brought to om’notice. We are not concerned with the 
question whether such a claim as this can be established under the law as it 
^stands; but we think that the mere fact that it has been put forward renders it 
necessary to declare by Statute the power of Government in such matters. 

280. Another illustration of the necessity for legislation is afforded by the 
case of the Cauvery. We have already referred to the proposal to construct a 
large reservoir, either on the main river or on one of its principal tributaries, for the 
purpose of reinforcing the supply to the delta when necessary. Whichever site 
may be eventually selected for the reservoir, it seems certain that a great portion 
of the supplementary supply, which it is proposed to store at great expense, will be 
intercepted in its passage from the reservoir to the head of the delta by the 
existing large canals or river channels. These channels have no head sluices, so 
that the supply passing into them cannot be regulated, and the owners have from 



time Immemorial claimed and exercised the privilege of constructing horam-- 
has, or temporary sjmrs or hands, when tlu; river is low, for the purpose of 
diverting as much of the Avator as possible into their channels. If the reservoir is 
constructed, it will b(i both necessary and equitable to introduce some system of 
regulation at the heads of these channels, so as to prevent their drawing otf nrore 
water than has hitherto been passed into them ; but it is at least doubtful whether 
these customary rights can be interfered with in the present shite of the law. 
Similar difficulties will be met with throughout the delta, where the distribution 
is of the most unsatisfactory character, and where it is most difficult in years of 
short supply to prevent the lands at the head of the channels from intercepting 
all the water, so that none arrives at the tails. We were told tliat some of these 
cliannels were re-sluiced some years ago in order to improve matters; but the 
vents were all enlarged agffin by the people, who claim immemorial rights when¬ 
ever any attempt is made to equalize the distribution. The irrigating duty is 
known to be remarkably small, and, if Government spend large sums in 
creating a supplementary supply, it should take the necessary action to secure 
a greater control over the distribution. 

281. It may be said that if, as in both the illustrations which have been 
cited, the claim of Government to interfere with existing arrangements is based 
on the assumption that it has itself incurixid a great expcnditui e in increasing 
the supply, it is not likely to be objected to by the Courts. This may or may not 
be the case, but it is a matter which should not be left to the judgment of the 
Courts. Government has, no doubt, a stronger case for exercising its powers of 
control when it has itself done much to improve all the conditions of supply. But 
M’o submit that it should, in the general interest of the publics, bo free to exercise 
these powers in all cases ; so that the best results may be obtained from the avail¬ 
able \A'atcr*supply of the country, ivithout reference to the expenditure which the 
State may have incurred in improving it in any particular case. Thus, if a cer¬ 
tain tract of country is irrigated from a number of independent channels taking olf 
from above several anicuts, but can be more effectively and cconomic'ally irrigated 
from a single channel which can command the whole. Government should not be 
prevented from making the change, because the channels whicli it may propose to 
abandon have existed from time immemorial. Again,if a particular owner has from 
time immemorial drawn a supply which is clearly excessive, when considered in 
relation to the area irrigated, Government should be free to make arrangements 
which will involve the reduction of the supply to what is sufficient for the irriga¬ 
tion of the area to which it is applied. The measure of any owner’s or cultivator’s 
fClaim should be the share of the supply which is necessary for the irrigation of 
the area which is entitled to irrigation, and not the supply which he has been 
permitted to appropriate under a system of very lax control. Distribution should 
■be controlled in the pulilic interest, with reference not to demands which can 
be justified only by prescription, but to actual and legitimate requirements. 

282. Other 'points on lohich legislation is recommended .-—The first and 
main object of legislation is, in our opinion, to declare the right and title 
of Government in Madras to the same power of control over public water- 
supply as is already possessed in Northern India, subject to compensation for 
injury done by diminution of supply to any existing channel or area, but 
not for its mere diminution, if not injurious; to penalize unauthorized inter¬ 
ference with that control; and to affirm, as in the Northern Indian Canal Act, 
that no supply of water from any irrigation ivork constructed, niaintaiued, or 
controlled by Government, can create a right to the continuance of that supply, 
or to anything more than compens;ition for its restriction or withdrawal, as pro¬ 
vided in Parts II and IV of that Act. 

283. There are other points on which we recommend legislation, but they are 
all of secondary importancie to the main iioint of declaring an indisputable right 
of Government to use and control for public purposes the water-supply of 
the country. We have already riderred to the necessity of legislation lor 
the enforcement of zumindars' obligations in respect of irrigation works, 
whether this be eifected by means of a Land or an Irrigation Bill; and also for 
enabling Government to recover in some form or another a return for capital 
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eicpeiided in introducing, extending, or improving, the means of irrigation in 
lands permanently settled, or of which the revenue has been relinquished in 
whole or in part. The Commission of 1878-80 pointed out (Chapter V, para¬ 
graph 65) “ the great diSlculty in dealing under the general criminal law with 
various offences which interfere materially with the proper management of a 
canal. Stopping up other people’s channels, improperly opening one’s own, tam¬ 
pering with banks, etc., are acts of this nature. We desire to repeat their 
recommendation that this difficulty should be removed by suitable legislation. 

284. Besides what has been mentioned above, and the many other articles that 
a careful study of the irrigation laws of the other Indian provinces may suggest, we 
would refer to the desirability of legalizing, either under the proposed Act or by 
an amendment of the Laud Acquisition Act, the acquisition by the consent of 
the parties of a partial usufruct in laud, leaving to the owner the property in 
the land, and the enjoyment of it so far as may be compatible with the public 
purpose for which it is acquired. 

286. Necessity for legislation .—It may be contended, as it appears to have 
been in some of the discussions on the Bill of 1886, that Madras has hitherto 
managed to get on without an Irrigation Act, and that legislation therefore is not 
called for. This was not the opinion of the Pamine Commission of 1878-80. 
Our own view is that legislation is now required not less, but more urgently than 
it was in 1880; and that, in every year as it passes, there is a growth or extension 
of assumed private rights, which renders legislation more difficult and at the 
same time more imperatively necessary. One great disadvantage of the present 
uncertainty as to the powers of Government is that it encourages litigation in 
respect of the simplest orders that may be passed by the officers responsible for the 
management of irrigation works ; not only is the time of the Courts taken up by 
such cases, but also that of the officers whose orders are disputed, and who become 
defendants in civil suits, which are often carried on appeal from the Munsif’s 
to the District Judge’s Court, and sometimes even to the High Court. In North¬ 
ern India it is almost an unknown thing for cases connected with the control 
of irrigation works to be brought into a Civil Court, although such Courts 
have jurisdiction; and we are informed that litigation of this kind has been 
very infrequent in Bombay since the {)assing of Bombay Act V of 
1879. A still greater objection to the present state of things is that, until 
the powers of Government have been more clearly defined, the officers responsible 
for the management of an irrigation work must often refrain from the exercise 
of any power of control, in the apprehension that they may be acting ultra vireSi 
and that their orders may be reversed after a long and vexatious course 
of litigation. This uncertainty as to their powers tends to paralyse all efficient 
control, and to prevent such attention being paid to the improvement of the dis¬ 
tribution and the increase of the irrigating duty as we have observed in other 
provinces. We may add that legisktion of the kind which we propose has been 
found necessary in all other provinces of India, in Egypt, and in all European 
countries in which irrigation is extensively practised. 

286. We recognize the great difficulties in the way of an Irrigation Act for 
Madras, of which the greatest is due to the fact that the measure has been so 
long deferred. We recognize also that many of the conditions in Madras differ 
so much from those in other parts of India that any Bill which may be brought 
in will have to be framed in some respects on lines of its own. But we consider 
that irrigation in Madras will never attain the great development of which it is 
still capable, unless or until Government assumes the full powers of control over 
the whole water-supply of the country which we have recommended, and which 
have been foand so necessary in other Indian provinces and in aU countries in 
which extensive irrigation works have been constructed or are maintained 
by the State.^ We lay stress on the consideration that future extensions 
of irrigation in this Presidency will depend mainly on the construction 
of expensive storage works, and that much greater care must be expended in the 
distribution of a stored supply than has sufficed for the great deltaic canals. 
Economy in distribution will be of paramount necessity; and wasteful 
arrangements based on immemorial usage must not be allowed to stand in its 
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wav, although due care must be taken, in modifying them, to prevent real 
iniurv to the interests concerned. We have recommended a very liberal 
expenditure on the extension of irrigation in this Presidency ; hut we canmt 
think that Government will get a proper return for that expenditure, or that the 
most will ever be made of the water-supply at its disposal, until it claims tor 
itself the extended powers of control which have now, but not for the first 
time, been recommended. 

(iv).—"Private irrigation worhs. 

287. Private works other than wells. —Private works, that is, works con¬ 
structed and maintained by private proprietors, may be comidered under two 
heads ; those situated in rayatwari tracts; and those found in zavmnaarh and 
alienated villages. Excluding wells, the number of such works in the former 
area does not exceed 7,000, comprising 6,681 tanks and 1,231 channels. Most 
of these are petty works; nearly 48 per cent, irrigating less than 10 acres 
each, and barely 10 per cent, irrigating more than 50 acres each. About 
42 per cent, of the works are situated in the Ouddapah district, while 
North Arcot, Salem, and South Arcot, account for another 26 per cent. Most of 
the river and spring channels are to be found in the Anantapur and Cuddapah 
districts, in the basins of the Penner and Chitravati rivers. The aggregate area 
irri<^ated by all the works amounts to 71,000 acres in a normal year, and to 
probably less than a fourth of that in a year of severe drought. Ot the total area, 
nearly 13,300 acres are under river channels, more than 34,600 aeres under 
tanks, and about 23,200 acres under ‘ other sources,’ chiefly spring channels. 

288. Scope for extension of private works other than wells. —In rayatwari 
tracts the scope for the extension of large private works is necessarily limited, as 
almost all the available sites are already occupied by works constructed or main¬ 
tained by Government, and the construction of new works by private proprietors 
might seriously interfere with existing interests. It is probable, however, that, 
when the investigation now in progress in various parts of the Presidency, is 
completed, it may be found advantageous to allow some of the smaller projects 
whidi have been suggested from time to time during the past half century, to 
be carried out by private enterprise. Tlie rules at present in force in Madras for 
the encouragement of such efforts are sufficiently liberal and do not require any 
change. Under these rules, lands irrigated from private w ork s which do not inter¬ 
fere with the water-supply to works lower down, are permanently exempted from 
enhancement on account of water advantage; though the owners are liable to pay 
drv assessment on so much of the land covered by the water-spread as has been 
cultivated within the previous ten years. 

289. Private works in zamindari tracts.—In paragraph 221, it has been 

explained that, on the best data available, the area irrigated by private works 
in zamindaris and alienated villages in an ordinary year, is estimated at about 
million acres. Particulars of the number and description of the works are not 
known, but from the replies to our inquiries received from some of the zamindaris 
it may be assumed that about 200,000 acres are irrigated from wells, about 
300,000 from river channels or streams, and the remainder from tanks. The 
general condition of the works is reported to be far from satisfactory, and the 
extent of protection afforded in a season of prolonged drought is consequently 
very limited. Excepting the in Vizagapatam, almost all the estates 

suffered severely during the past famines, and there is apparently not much scope 
for the construction of any new works which would afford substantial protection 
to any appreciable area in these tracts. Moreover, with some few exceptions, 
the proprietors of the larger estates are either financially embarrassed or are 
involved in litigation, and they are unable to improve even the existing works. 
On the other hand, the position of the tenants in many of the zamindaris is very 
unsatisfactory. They appear to have practically no protection against enhance¬ 
ment of rents on, account of improvements effected by them. 

290. Within recent years four large estates have come under the management 
of Government, while two more have been leased to European firms for 
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periods vaiying from thirty to fifty years, towards the liquidation of debts due by 
the proprietors. It is probable that ‘some improvement will be (dTeotod in the 
condition of the irrigation works before these estates, which account for nearly 
a fifth of the total mmindari area in the Presidency, are handed back to the pro¬ 
prietors. Already, in Vizianagrara, a sum of five lakhs of rupees has been 
expended on irrigation works since the estate came under management four 
years ago, and there are also projects, costing over two lakhs more, which are said 
to be under investigation. In the Sivaganga zamindari, in the Madura district, 
the European manager under the lessees reports that about 300 tanks and many 
channels have been repaired during the past seven years, the repairs in many 
cases including the construction of new weirs and sluices. There are still 700 
fanks and several clianncls which require to be repahed. About two-thirds of 
this estate, and a considerable portion of the Eamnad zamindari, could bo irrigated 
by Periyar water if the supply were sufficient 

291. Wells. —Wells in Madras are divided into two classes: wells sunk 
in lands held on dry assessment; and those sunk in wet lands, or lands classed as 
wet, under Government sources of irrigation. The former are termed ‘ ayahat * 
welh, because the ayakat, or area attached to them, is dependent for its irri¬ 
gation solely upon the; well supply, and not upon any other source; the latter 
are called ‘ supplemental ’ wells, because; their main function is to supplement 
the irrigation from Government works whenever the supply iu them fails owing 
to deficient rainfall or other causes. Lands irrigated by ayahat welLs aroperma- 
ncmtly exempted from additional assessment on account of such irrigation ; but, 
in. the case of supplemental wells, the lands benefited by them are liable to pay 
the full wet assessment fixed upon them, except in seasons when there is no 
supply whatever in the Gov(;mmont works and the lands dependent on them are 
cultivated solely with the aid of well water. On such occasions only the dry 
assessment is charged. 

292. Excluding kaohha or temporary wells, which are few, the number of 
ayahat wells returned for 1900-01 for rayaticari tracts alone amounted to 
about 470,000, and the area irrigated, to nearly Ij million acres, first and second 
crop. Compared with 1891-92, there has been an increase of over 170,600, 
or 57 per cent., in the number of wells, and of about 469,000 acres, or 46 p(!r 
cent., in the area irrigated. During the same period, the number of sup^ile- 
mental wells has increased from 134,300 to 141,800, or by 9’5 per cent. Coim¬ 
batore shows the largest number of ayahat wells, viz., 70 , 600 , and is closely 
followed by North Arcot nnd South Arcot, with 65,193 and 68,266 wells, respec¬ 
tively. These three districts account for 44 per cent, of the total number of 
wells, and for 43 per cent, of the area, returned for the Presidency. The districts 
next in importance arc Salem, TinneveUy, and Cuddapah, with a total of 
131,000 wells, and of 400,800 acres irrigated, or 28 and 27 per cent., respec¬ 
tively, of the Presidency total. There are about 30,000 wells in Trichinopoly 
and 33,000 in Mfulura, irrigating 67,700 and 117,600 acres, respectively, and 
about 13,000 each in Chingleput and Anantapur, irrigating 28,200 and 66,100 
acres, respectively. The average arcia irrigated per well varies from 3 to over 4 
acres in eight districts and from 2 to 3 acres in six others. Coimbatore shows 
the largest average (62 acres) and Ganjam the lowest (0‘9 acres). The average 
for the Presidency is a little over 3 acres. North Arcot and South Arcot which 
jx)ssess a large minibcr of wells, between 66 and 68 thousand, exhil)it a com¬ 
paratively small average, 2 and 1| acres, respectively. This is apparently due to 
the poorness of the subsoil supply and partly also to the small size of the holdings. 
The number of wells in zamindari tracts is not known, but for whole 
villages, the number is returned at 15,330, including 2,561 supplemental 
wells, irrigating an aggregate area of 56,526 acres. 

293. In the two west coast districts, where the rainfall is always heavy, there 
are no irrigation wells worth mentioning. In the two north(;rn districts, 
Gahjam and Vizagapatam, where the conditions arc similar to those of the 
adjoining province of Orissa, the number of wells is exceedingly small, and'the 
same is the case in the three great deltaic districts of Godavari, Kistna, and 
Tanjore. Ip the Deccan districts, where protection is most urgently required, 
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well-sinking is said to be difficult and expensive, especially in Kumool and 
Bellary, and in the northern portion of Anantapur and Cuddapah. In the two 
former districts, the number of wells does not exceed 8,000 each, though in 
Kurnool the number has more than doubled during the past ten years. The 
wells in this district arc to be found chiefly in the taluks of Cumbum and 
Markapur, situated to the east of the Eastern Ghats, where water is generally 
found within a moderate depth. In the southern taluks of Anantapur and in 
the sub-division of Cuddapah, the facilities for the construction of wells have been 
utilized to a considerable extent. 

294. The great development which well-indgation has attained in the Madras 
Presidency has unquestionably been largely assisted by the liberal policy which has 
been pursued during more than half a century, in regard to the exemption of 
private improvements from additional taxation. The principle of leaving to the 
rayat the full benefit accruing from improvements effected by his own industry and 
means, was first advocated by Sir Thomas Munro at a very early period of his 
career; but it was not until 1852 that his recommendations bore fruit, in the 
determination not to assess wells so as to raise the assessment over what the 
general value and character of the land (apart from the well) would warrant. 
In that year orders were issued, giving a distinct assurance “ that the rayats would 
bo allowed the full benefit of their own improvements, that the lands thus 
improved would not be subject to any additional assessment so long as the 
general rates of the district remain unaltered ; and that, on the occasion of any 
general revision of the district rates, the assessment of the lands so improved 
would be irrespective of the increased value conferred upon them by their 
holders.” With a view, however, to guard against possible fraud by the con¬ 
struction of wells in close proximity to existing Government works, so as to draw 
away water from such sources by absorption and percolation, it was laid down 
that the exemption shall not extend to wells “ dug within 100 yards in rear of 
tank bandSt rivers, channels, and beds of tanks,” nor to wells “ dug in land 
which can be watered by any existing public work of irrigation.” The first 
restriction was subsequently relaxed, as it was found impossible to determine 
the extent of the influence of percolation and absorption, so that rayats can now 
sink wells quite close to a tank, river, or channel, without fear of enhancement 
of assessment; provided the wells are sunk in lands assessed as dry, and that 
water from existing Government sources is not drawn into the wells by 
surface flow. The results of these liberal concessions have been most beneficial 
to the province generalljr; and in more than one district they have prevented 
scarcity from developing into famine. 

296. The Famine Commission of 1878-80 recommended that all such conces¬ 
sions should be embodied in a legislative enactment, “ so that it may be clearly 
known, without fear of mistake, or danger of retraction and change of view, by 
every landowner or tenant who executes a permanent improvement on the land, 
whether he is entitled to the entire profits arising from it, or to a part, for ever, 
or for a term of years.” Considering the libemlity with which the Local Gov¬ 
ernment have given effect to the rule of permanent exemption, we doubt whether 
legislation is required in the Madras Presidency. “We have no reason to suppose 
that the rules arc misunderstood; but, with the object of securing the full 
observance of the spirit of tbc orders in future settlements, it may be advisable 
that the rules should be supplemented by a clear direction that the rates assessed 
on well lands should in no case exceed those assessed on adjacent lands enjoying 
similar qualities and advantages, but unprovided with wells. 

296. ‘ Donivu ’ tceWs.—The foregoing remarks apply to wells sunk in dry 
lands. There are other wells sunk on tiic banks of rivers and streams, and known 
as ‘ dormu ’ wells, which do not enjoy the exemption referred to. These doruvu 
wells derive their supply partly from channels from the river or stream, and on 
that account the lands irrigated from them are usually charged wet assessment, 
loss a deduction for lift of one rupee per acre for first, and half a rupee per acre 
for second crop. Up to 1878, they were liable also to be chained for second 
crop cultivation, except in Nellore and Cuddapah; but in that year this addi¬ 
tional charge, which amounted to half that for first crop, was ordered to be 
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everywhere abolished. 'I'he exact nwmher of these wells at present in use lias 
not been reported, but in 1893 the number did not exceed 5,700 for the whole Pre¬ 
sidency. We fully recognize the principle that these wells, which are fed diitictly 
from natural rivers or streams, are not ontiiled to the same exemption as wells 
sunk in dry lands; but, for the reasons given in our Punjab Chapter (para¬ 
graph 65), we consider it inexpedient to levy any royalty on such irrigation, 
in tracts where the staple crops are insecure in the absence of irrigation. In 
the D(!ccan, Carnatic, and Central <listricts, which are frequently subject to 
famine, there are numerous streams which probably afford great facilities for 
the construction of such wells all along their banks; and it is obviously to the 
advantage of Government and the people to have the water utilized, to the full¬ 
est possible extent, for protective purposes. Consideiing the expense involved 
in the construction and maintenance of these wells, which are often liabhj to be 
damaged by floods, we are strongly of opinion that every encouragement should 
be given to their extension. We observe that the number of dm'rwu wells in 
the four worst famine districts, comprising the Deccan, amounted to loss than 
1,600 in 1893, irrigating only 7,600 acKis ; but it is worthy of note that 
nearly 500 of these wells are situated in the two eastern taluks of Kurnool on 
the banks of the Gundlakamma river, where the charge of wet assessment has 
long been given up. In these districts, at any rate, there ought certainly to be 
no hesitation in carrying out a specially liberal j)olicy in regard to th(' extension 
of such wells. 

297. Supplemental loells .—As already explained, the chief function of 
supplemental wells, that is, private wells sunk in wet lands, is to supplement 
irrigation from Government works when the supply in them proves insufficient 
for raising or maturing a crop. Ihey are found chiefly under very precarious 
sources, and are of great use in enabling the rayats to save their crops in times of 
deficient supply, and often to grow even a second crop when the water in the 
Government works is exhausted. There are in all about 141,800 of these wells, 
excluding those in whole inom villages (2,561); nearly a third of the number 
being found in the North Arcot district; from 25 to 23 thousand in South A root 
and Salem ; about 16 thousand in Chingleput, 10 thousand in (Juddapah, and 
over 7,000 each in Madura and Tinnevelly. 

298. The great value of these supplemental wells is forcibly brought out in 
an intere.sting memorandum furnished by Mr. Denson, Deputy Director of 
Land Kecords and Agriculture, in which he (Jonclusively shows that in all the 
districts in which such wells exist in any appreciable numbers, the percentage 
of annual remissions under minor works is very considerably less, and the 
proportion of second crop cultivation very much greater, than in districts in 
which these wells are scarce. At a very moderate estimate, the existing number 
of supplemental wells in rayatwari villages should be able, with the assistanee 
of the tank supply, such as it is, to afford a very fair amount of protection to more 
than half a million acres of crop; while, in the absence of such jn’otection, th(i Gov¬ 
ernment would lose even the dry assessment on this area, amounting probably to 
more than 10 or 12 lakhs of rupees annually, and the loss to the rayats would be 
at least five or six times as great. It is evident, therefore, thiit the extension of 
these wells deserves every possible encouragement, both by the grant of all the 
advantages and concessions proposed for other classes of wells and by all reasonable 
liberality in matters of assessment. But the existing rules, at any rate as they am 
worked and usually interpreted, are not, in our opinion, sufficiently liberal. 'They 
^ve certainly failed to afford any stimulus to the construction of these wells. 
The effect of the rules as worked is that dry assessment is hwied only in cases 
where “ the crops are irrigated solely with the aid of private wells and no supply 
whatever is received in the tank or other Government source of irrigation, either 
in the first crop or second crop S(3asonbut th(3 concession is not extended 
to the more numerous cases in wliicli any supply, however small, is received 
during any portion of the time that the crops raised entirely with the aid of 
well-water remain on the ground. In such cases the lands become liable to the 
cliarge of full wot assessment. We think that in such cases tho dry rate of asse^- 
ment only should be charged on the well-lands, whenever remissions have had to be 
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granted for failure of the tank supply on other lands of the ayakat unprovided 
with wells. 

2911 Takaoi .—As already observed, the Government of Madras has been 
distinguished by the vigour and liberality of its takam policy. The first step for¬ 
ward Avas taken in the seasons of scarcity which occurred in the years 1890-91 
and 1891-92 with sufficient severity to require the institution of relief operations, 
though not on any large scale, in parte of the Carnatic, central, and southern 
districts. The threatening of scarcity in parte of the southern districts during, 
1892-93 had the result of maintaining this policy in unabated activity 
throughout that and the following year. Two good seasons followed, and 
with them exertions were slackened. But in 1896-97 and 1897-98, when 
scarcity re-appeared in many parte of the Presidency and assumed consi¬ 
derable severity, vigorous measures were resumed. During the years 1898-99 
and 1899-1900, the sums advanced were comparatively small, owing probably 
not only to the favourable character of the seasons, but also to tlie 
curtailment of allotments in consequence of the exceedingly large s um s which, 
were being advanced in other provinces where severe famine prevailed. The 
total sum advanced during the decade ending 1901, under the Land Improvements 
and Agriculturists’ Loans Acts, amounted, in round numbers, to 76 lakhs; of 
which 47 lakhs were granted for the construction and repair of wells; 
12^ for other purposes under the former Act; and 16| lakhs for seed, 
cattle, etc., under the latter. It is worthy of note, that dm’ing the famine 
of 1896-97-98, which was, as above remarked, of appreciable severity, the total 
amount advanced amounted to about 17 lakhs ; 10^ of which were for seed and 
cattle, nearly 4 for other purposes, and only 2^ for wells. Whereas, in 1891-92- 
93, nearly 27 lakhs were advanced, of which only 2| were for seed and cattle, 
about 4^ for “other purposes,” while nearly 20 were advano(;d for wells. Even 
in the fairly favourable year of 1893-94, over 6 lakhs were advanced for wells, 
and in the next year nearly 3 lakhs. Subsequently, however, the advances for 
wells were allow'ed to fall below 2 lakhs per annum. Now our witnesses were 
virtually unanimous that in every district (except Vizagapatam and Ganjam, 
where there are scarcely any wells used for irrigation) irrigation from wells is 
capable of considerable development. We regret, therefore, that the policy of 
advancing liberally for weUs should have had to be interrupted, and we trust that 
it may be resiuned with full vigour. During the three ycare ending 1893-94, 
nearly 12 lakhs a year were advanced for land improvement, nearly 11 lakhs 
being for wells alone; and we are confident that no difficulty will be found for 
many years to come in expending to full advantage an allotment of at least 
15 lakhs. Several of the most important improvements which we have sug¬ 
gested in the procedure and conditions under which advances have been made, 
such as the- lengthening of the period of repayment, the reduction of interest 
to 5 per cent., and the empowering of officers of the rank of Tahsildar to grant, 
loans, are already in force in Madras, and no doubt account to a considerable 
extent for the success attained there, lip to the present, in takavi administration. 


{v).~Famine works and programmes. 

300. Famine relief. —The Eamine Commission of 1898 reported that out of a 
total expenditure of Es, 71'32 lakhs, incurred on actual works of relief, during the 
famine of 1896-97, only about 8 per cent, was spent on the maintenance or con¬ 
struction of irrigation works, and a little over 1 per cent, on miscellaneous works; 
the balance, or over 90 per cent., being expended on roads which, in many oases, 
appear to have been taken in hand merely from the necessity of finding work of 
any kind for the numbers demanding employment. In the tracts which were 
then affected—the two northern districts of Ganjam and Vizagapatam, and 
the four Deccan districts—there are very few imgation works suitable for famine 
labour; and relief works consequently consisted mainly of roads and the coUeo- 
tion of road-metal. The actual value of the work done was roughly estimated 
by the Commission at one-third of the recorded expenditure, or, in round numbers, 
at lls. 24 lakhs, of which Es. 2 lakhs were on account of irrigation works. 
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301. The principal irrigation worts undertaken during this famine wei?e 
the extension of three distributary channels in connection with the Rushikulya 
project in Ganjam; the restoration of three ruined tanks in Bellary; and the 
construction of certain sections of the Ohopad and Beddapasupala projects in 
connection with the Kurnool-Cuddapah Canal, and of two new tanks in the 
Ouddapah district. The sums expended on these new works amounted to 
Bs. 43,600, Ks. 69,000, and Bs. 1,48,800, respectively, in the three districts. In 
addition to this sum, nearly two lakhs were spent on the repair of 25 tanks, and 
of some river and spring channels, and about half a lakh in improving several 
village ponds and wells used for drinking purposes. 

302. In 1900-01 the Deccan districts were again affected, and also portions 
of the adjoining upland taluks of Kistna and Nellore; hut the distress was not 
severe, and it was found possible to meet the demand for labour by providing 
employment on various test-works, chiefly irrigation works. TWs, out of 
about Bs. 1,66,000 expended on relief in that year, including about half a lakh 
for general charges for supervision, tools and plant, etc., nearly Bs. 91,000 were 
spent on irrigation works, including those which were left incomplete in the 
previous famine in the Deccan districts. Owing to the adoption of the inter¬ 
mediate system of tasking, and to the small numbers that had to be relieved, 
the actual value of the work turned out on this occasion was very satisfactory; 
it being, in almost all cases, in excess of the normal rates. 

303. With the exception of the two projects in Ouddapah, and of one or two 
tanks, all the irrigation works undertaken during the two famines referred to 
above have been completed and are likely to prove very useful. We understand 
that arrangements have been made by the Local Government for completing the 
other works as soon as possible. 

304. Famine programmes .—A detailed list of works suitable for famine relief 
is maintained by the Board of Bevenue for every taluk in the Presidency, except 
the deltaic taluks of Godavari, Kistna, Tanjore, and Madura, the two west 
coast districts, and the Nilgiris. The programmes for 1902 provide relief for 
six months for over 4 million units, or about 15’7 per cent, of the population of 
the districts, or portions of districts, to which the lists relate. Out of the total 
number, road works provide for over two million units, irrigation works for 
1‘32 millions, and village tanks and water-supply and other miscellaneous works 
for the remainder. The total cost of the works provided in the programmes is 
estimated at over 6 crores; of which 3'6 crores relate to what are classed as ‘ large 
works,’ that is, works which are calculated to provide simultaneous employment 
for three months for at least 1,000 persons. The number of works of each class, for 
which estimates have been prepared, is not known; but the statements which have 
been furnished to us by the Board show that estimates for ‘ larger works, ’ 
costing in the aggregate over 1'86 crores, have been sanctioned, while similar 
estimates are said to be ready for ‘ smaller works ’ costing about 1^ crores, 

306. We are of opinion that the provision made for irrigation works in the 
relief programmes might be greatly increased; especially in districts in which 
these works exist in any considerable numbers. In the previous famines very 
large sums appear to have been expended on the construction of roads which it 
was subsequently found impossible to maintain from want of funds. We accord¬ 
ingly recommend that all works on the tank restoration programmes should find 
a place in the famine relief programmes until they have been carried out; and 
that the first care of the authorities, when famine is imminent, should be to get on 
to the programmes all works of repairs that can usefully be carried out on tanks. 
When nothing better can be done, the opportunity may be taken to remove silt 
from the beds, as less unprofitable than constructing roads which cannot be 
maintained, or collecting road-metal that is not likely to be required within any 
reasonable period. It is true that the difficulty of supervising a number of 
scattered irrigation works would be great; probably much greater than in the 
case of labour employed on road works. But we do not think that the diffi¬ 
culties are insuperable. In most cases the execution of the repairs might 
advantageously be entrusted to the local headmen, or other respectable rayats 
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wlio own large extents of land under the works; and if care is taken hy the 
overseer, or other officer employed for the purpose, to select the persons for 
whom employment should be provided, and to prescribe the tasks for different 
descriptions of work, there can be no danger of the relief being misapplied, 
or of the money being wasted. In this connection we would invite attention to 
the remarks contained in paragraph 209 of the Bombay Chapter, which apply 
generally with even greater force to the Presidency of Madras, where the minor 
irrigation works are much more numerous and are collectively much more 
important. In addition to the minor works referred to above, it is necessary 
also to have on the programmes of each district a few larger works which may 
be found suitable for the employment of relief labour in large camps. When 
any of these works are carried out in the regular course, before the occurrence 
of a famine, others should be inserted in their place until aU the possible pro¬ 
jects in each district are exhausted. 



Chapthi! XVII-THB CKNTEAL PROVINCES. 


(i).— Local conditions ; use and vcdm of irrigation. 

306. Diversity of conditions. —Dilt'erences in tho contignration of tlic 
country, ixi its §^cological structure, in tlic quality of tlui soil, in tlui rainlall, aiid 
in tlic a^icultural habits of tho numerous races comprised in tho population, 
render it impossible to dividii the Central Provinces into any reasonable number 
of wolbdefined tracts, each of which would present a fairly uniform aspect. In 
considering the question of tlie utility of irrigation it will bo convenient, there¬ 
fore, to deal separately with each of the main classes into which the agricultural 
lands of the province arc naturally divided. But before doing so it will be 
necessary to give a very brief description of its main physical and geological 
features, and to show the extent to which its cultivation is already protected 
by irrigation works. 

307. Physical features. —The great range of the Satpuras, stretching acrass 
the province from tlie western corner, and extending along the greater portion 
of its north-eastern boundary line, forms the leading feature in the physical 
contiguration of the cormtry. On these (ixtensive high lands are situated the 
Satpura or plateau districts of Mandla, Sconi, Chindwara, Betul, an^^id portions 
of Nimar and Balaghat. In the extreme northern corner of the province, on 
a portion of the Vindhyan range of hills, are situated the districts of Saugor 
and Bamoh and a poilion of Jubbulpore. Between these two hilly, tracts lies 
the deep and narrow valley of the Nerbudda, comprising the greater part of 
Jubbulpore, tho districts of Narsinghpor and Iloshangabad, and that portion 
of Nimar wliich lies outside the basin of the Tapti river. To the south and 
east of the Satpuras are the two great plains of the province, separated from 
each other by the watershed of" th(5 Wainganga and Mahanadi rivers. The 
western or Nagpur plain contains tlie districts of Wardha and Nagpur and the 
tlixoc Wainganga districts of Bhandara, Chanda, and Balaghat. The eastern or 
Chhattisgarh plain includes the districts of Eaipur, Biiaspur, and Sambalpur. 
Though commonly designated ‘plains’ these two large tracts of undulating 
uplands bear no resemblance to the flat alluvial plains of Northern India. 

308. Main geological characteristics. —With regard to the very complicated 
geological structure of the province, it uill be sufficient to note that tho 
districts of the Vindhyan and Satpura plateaux with the whole of the Nerbudda 
valley, the districts of Wardha and the greater part of Nagpur arc situated 
almost entirely within the area of the Deccan trap formation ; tho only excep¬ 
tions being the district of Balaghat and portions of Seoni and Chindwara. The 
trap as a rule overlies crystalline rocks or sandstone. The latter predominates, 
and frequently shows on the surface, in Bamoh, in the northern part of Saugor 
and Jubbulpore, and in a tract surrounding the boundary line between Iloshang¬ 
abad and Chindwara. Outside the region of tho trap the province lies generally 
on the crystalline formation, but the northern and greater part of Eaipur, 
the southern tliird of Biiaspur, and portions of Sambalpur are formed on rocks 
belonging mainly to the lower Vindhyan sandstone series. 

309. Anmud rainfall, —The average annual rainfall varies from 32 inches 
in the extreme west (Nimar) to d?! inches in the north (Jubbulpore), 53 inches 
in the east (Sambalpur), and upwards of 60 inches in the central district of 
Balaghat. The mean for the province is dTw inches, and compared with most 
other provinces the rainfall is remarkably steady, the annual amount varying 
hut little from year to yc^ar. Since 1869, there have only been two years in 
which it varied from the normal by more than 25 per cent.—the wet year of 
1884, and the diy year of 1899, But the amount is often very unevenly 
distributed throughout the season, and the fall is particularly liable to prove 
deficient during the later months of the rainy season, the critical time for the 
rice and rabi crops. To ensure a full outturn from these crops not less than 
the averase rainfall is required in September and October, while an examination 
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of the records shows that nineteen times during the last 33 years the rainfall in 
one or other of those months has fallen short of the average hy more than 25 per 
cent. 

310. Total and cnltimhle areas. —Out of a total area of 115,898 square 
miles included in the Central Provinces, 29,435 are occupied hy Peudatory 
States ; the balance of 86,463 sijuare miles, or just over 56 million acres, is in 
British Territory. Of the latter area, I 94 - million acres arc under cultivation ; 
over 16 million consist of forest and uncultivable waste; 6 million lie in 
unsurveycd zamindari estates for which no statistics arc available; while nearly 
14f million acres are classed as waste lands available for cultivation, although 
only in a small portion of this is the soil said to be of a kind that would make 
cultivation profitable. 

311. Crops and area under cultivation. —Out of the Ifij million acres shown 
ae Tinder cultivation, about 16 million acres are actually Under crop in a year 
of normal rainfall, or allowing for double cropping, which is chiefly confined 
to rice lands, about I7i million acres; giving an average of 1-| acres per head 
of a population of nearly 10 millions. The proportion varies from about one 
acre per head in the rice districts of Samhalpur and Chanda, which are mainly 
peopled by the irrigating Tclinga and Uriya races, to about 2 aor(^ in the 
wheat districts of the Nerbudda valley, and 2’3 acres in the cotton-growing 
district of Wardha, and in the plateau district of Betul where hill millets 
are largely grown. Of the gross area annually imder crop, in round numbers, 6 
million acres consist of rice ; 3| million of wheat; 4^ million oijuar, the lighter 
millets and oilseeds; 3 million of cotton, gram, and rabi pulses; and there 
are 1| million acres of kharif pulses and other miscellaneous crops, llice is 
grown entirely as an autumn or early winter crop; a second or spring crop is 
never grown. 

312. Irrigated area. —In a normal year the gross irrigated area is about 
700,000 acres, or only 4 per cent, of the area imder crop. To this, however, 
should be added about 600,000 acres of crops grown in lands saturated by means 
of field embankments. Including this area, 7| per cent, of the normal cropped 
area may bo said to be ordinarily protected by iiTigation works. Rico, irrigated 
mainly from private tanks, accounts for 70 per cent, of the actually irrigated 
area; the balance consisting mainly of wheat and other rabi crops, gardens, 
and sugarcane, which are irrigated chiefly from wells. In 1899-iyOO, after a 
succession of dry years, the irrigated area fell to 255,000 acres or 1| per cent, 
of the normally cropped area. The area under tanks varioi! from 200,000 
acres in a very dry year to 700,000 acres in a very favourable year : that 
under wells, from ^,000 to 99,000 ; and that under river channels and other 
sources, from 15,000 to 60,000 acres. 

313. Main classes oj soils. —The varieties of soil to be found scattered through¬ 
out a province of such diverse physical and geological characteristics, are naturally 
very numerous. Thejr pass one into another by almost insensible gradations, 
but for our purposes it will be sufficient to recognize the following four main 
varieties of agricultural lands: alluvial black soils or wheat lands; black cotton 
soils; light sandy or stony uplands; and the light and heavy rice lands. In 
discussing the question of the utility of irrigation in the province, wo shall deal 
separately with each of these classes of land. 

Wheat Lands. 

314% Character of the soil, and extent to which it requires irrigation. —The 
cultivation of wheat is confined, as a rule, to the alluvial black soils which are 
found in the central valley of the Nerbudda, on the open and level portions 
of the Vindhyan and Satpura plateaux, in the eastern portions of Nagpur and 
Wardha, and in the river valleys of the Chhattisgarh and Wainganga districts. 
The crops on these lands suffer if anything more frequently from excessive rain¬ 
fall than from drought, especially those grown on uneven ground or where the 
soil is of the deep and friable alluvial kind overlying an impervious substratum. 
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In the latter case, irrigation wonld be useful in a dry year as a preliminaiy to 
sowing; but if subsequently applied to the standing crop, it would render it more 
liable to rust, and in the end might do more harm than good. In the higher 
valleys and plains of the trap area, where the black soil is generally of less 
depth and of a stifPer and less friable nature, and where it frequently overlies 
a porous substratum of either sandstone or disintegrated trap, rust is less 
frequent and irrigation would no doubt often be beneficial; but the field em¬ 
bankments, constructed for the purpose of holding up water on the fields, which 
are commonly found in such tracts, and to which we shall again refer, probably 
afford the best means of securing the required degree of moisture in this soil. 

315. VUUty of irrigation under certain conditions- —Before the late series 
of dry years had set in, out of 4 million acres under wheat, only about 10,000 
acres were irrigated; and of these over 7,000 acres were in the single district of 
Nimar, 20 per cent, of the wheat cultivated area in that district being then 
under irrigation. Since then the total area under wheat throughout the province 
has fallen to slightly over two million acres, while the area irrigated has 
risen to 30,000 acres, of which more than a third is in Nimar. In this district 
the rainfall is the lightest in the province, and the black soil overlies a stratum 
of porous trap. In such conditions wheat benefits by irrigation in almost all 
years, and often indeed without it wiU yield no crop; while the increase in 
outturn due to irrigation in normal years is estimated at 260 lbs. of grain or 
40 per cent. In a dry year the increase due to an assured water-supply would 
of course be very much greater, 

316. Injury from drought and rust. —The northern districts, in which 
wheat is most extensively cultivated, suffered severely from the effects of drought 
in 1833,1868, 1896, and again in 1899; and less severely in 1878, 1881, 1889, 
and 1896. The wheat crop was almost completely destroyed by excessive rain 
and rust in 1854 and 1894, and was less seriously injured from the same 
causes in 1871 and 1874, during each of the four years from 1884 to 1887, and 
again in 1891 and 1893. Thus, in a period of under 70 years, the crop suffered 
eight times from drought and ten times from excessive rainfall. 

Black Cotton Soils. 

317. Distrihution and general character of the soils. —Lands which are 
specially suitable for the growth of cotton, and of autumn crops other than rice, 
predominate in the districts of Nimar and Wardha, in the western half of 
Nagpur, and in the southern portion of Chhindwara. Within this tract the 
rainfall varies from 32 inches on the west, to 36 inches on the east; the under¬ 
lying rock is generally trap; the stony uplands consist of trap rock but partially 
disintegrated, yet with good rainfall the poorest plateaus and slopes produce 
fair crops of juar and cotton, and the lighter millets are seldom grown. In 
the valleys, cotton and juar flourish in or^nary years, the cotton doing better 
in dry, and in wet years. W’heat is less successful; and in all but the 
wettest years it requires irrigation to ensure a full crop. 

318. Liability to famine. —The western cotton districts suffered from drought 
in 1826, and again in 1899; but they passed almost unscathed through tlie dry 
years of 1868 and 1896, and even in 1899 they fared better than most parts 
of the province, and they are making a quicker recovery. The crops in these dis¬ 
tricts suffer more, on the whole, from an excess of moisture than from any lack 
of it, while cotton suffers less than any other crop from an early cessation of the 
rains. 

319. Utility of irrigation. —The hardiness of cotton in years of drought, 
and the retentiveness of moisture, characteristic of black soil, which enables all 
classes of crops grown on it to mature with the aid of comparatively little rain, 
enable this tract to escape in years of minor scarcity, although in a year of 
extreme drought, such as 1899-1900, it is likely to suffer severely. It is doubtful, 
however, whether irrigation would prove much more useful here than in other 
areas of black cotton soil where it has been tried and failed. The cotton crop 



129 


in all ordinary years is so profitable that tlie cultivators aro not likely to 
abandon it in favour of other crops for which irrigation might be suitable. At 
the same time the results obtained by the Kochhi tenants at the Nagpur farm 
show that irrigation may be introduced with advantage in the areas in which the 
superficial layer of black soil is of moderate depth and rests upon a porous sub¬ 
soil providing good drainage, especially if a good supply of manure may be relied 
on. In such tracts, works constructed at a moderate cost might in time prove 
to be actually remunerative. Schemes for such works should be considered on 
their merits ; but speaking generally wo are unable to recommend the construc¬ 
tion of irrigation works in these soils, at any rate until tracts in which they 
will be more' useful have been provided for. The cultivators of the cotton 
districts are the most intelligent, and, in spite of the absence of in’igation, the 
most prosperous in the province ; and, unless there is a considerable change in 
the present comparative prices of produce, wo think it very unlikely that, 
where the soil is really suitable for the cultivation of cotton and of the better 
classes of autumn millets, the cultivators will be induced to change their 
present agricultural practices to any appreciable extent, even if every possible 
facility for irrigation be afforded. 

The Light Uplands. 

320. DistrihuUon; irrigation generally impossible and nnnecessary. —The 
hilly and stony uplands, the poorest lands of the province', arc devoted chiefly to 
the lighter millets {jeodo and kutlci) and inferior oilseeds. 'J he former, which 
constitute the main food-grain of the aboriginal cultivators, are entirely depen¬ 
dent on the rainfall of August and September. The billy and jungly tracts of 
the Vhidhyan and Sat pur a plateaux, and the higher slopes of the rolling plains 
of Chhattisgarh, contribute most largely to this class of land. Even if water 
could he led on to the high slopes, where these lands are usually situated, the 
soil is too poor and porous, and the ground too uneven, to make irrigation profit¬ 
able; while the crops to which the soil is best suited are liable to suQ'er from any 
excess of moisture." There arc, however, in the valleys and on the flatter slopes 
of the Satpura districts, many fairly level stretches in which the coarser millets 
could he replaced gradually by rice, if water wore made available and the cul¬ 
tivators, who are mostly aboriginal, M’ere taught its use. 

321. Liability to famine. —Until the last few years famme appears to have 
been unknown in those parts of the plateau districts in which the coarser millets 
form the staple croiJ. In 18G8 a timely fall of rain in September saved the 
situation, and “ the hilly districts, in which the aboriginal poprxlation is the 
largest, gathered fair crops and wore indeed in a position to export grain.”* The 
records show no serious failure of the crops in these tracts until 1895 ; this was 
follow'ed by another failure m 189fl, and a still more serious failure in 1899. 
Again in 1902, many of the rice districts received barely half their normal 
rainfall, and in these the rice crop, except where pi'otected by tanks, has failed 
almost completely. It has been necessary to remit nearly the whole of the land 
revenue in Bhandara, Balaghat, and part of Chanda, and in Itaipur there are now 
(March 1903) 35,000 people on relief. 

Rice Lands. 

322. Lislribution and getveral character of the rice lands. —Although rice 
is grown to some extent in every district, on the rich black soils as ivell as on the 
light and sjxndy loams, the great rice tract of the province lies on the crystalline 
and sandstone formation, in the plains drained by the Wainganga and Mahanadi 
rivers. It includes a ])ortion of Seoni, South Balaghat, Bhandara, Chanda, and 
the three districts of Chhattisgarh, where as a rule the black soils arc found only 
in the low^ parts of the river valleys. On ascending the slopes of the higher 
ground which separates one volley from another, the soil changes in colour and 
gradually loses its clayey nature, until at the top of the ridge an almost pure 
sand or gravel is found, from which a crop of any kind is seldom taken. In 
Sambalpur there is but little black soil even in the valleys. The sandy soil 

* Paragraph 228 of the “ Ueport on the Pamine ia the Central Frovincoa in 1896-97. ’* 
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of that district is somewhat similai? to that found so extensively in the valleys 
of the Vindhyaii and Satpura plateaux, in the former of which, especially, a 
considerable area of rice is annually sown. As already noted, many of the level 
valleys in the Satpura districts, where the soil seems suitable for rice cultiva¬ 
tion, are now devoted to the coarser millets. 


323. In 1895-96, the first of a series of dry years, and one favourable for 
irrigation, the total area under rice was distributed as follows:— 

Area under rice in 1895-96. 



Transplanted rtce. 

Bkoad-cast eicb. 


Total. 


Teact. 

Irri¬ 

gated. 

Unirri¬ 

gated, 

Total. 

Irri¬ 

gated. 

Unirri- j 
gated, j 

1 

Total* 

Irri¬ 

gated* 

Unirri¬ 

gated. 

i 

Total, 

The N<»rtihei’n Dietriota - 

208 

11,575 

11,783 

150 

528,863 

529,013 

358 

540,438 

540,796 

Wainganga noe^ distriota in 
Nagpur Dwiaion, including 

477,99t 

1 

: 375,540 

853,534 

33,482 

144,900 

278,848 

312,330 

511,476 

654,388 

1,165,864 

Chhattisgarh . . . . 

S,5?7 

47,840 

56,427 

3,092,255 j 

3,237,155 

153,487 

3,140,095 

3,293,582 

Total 

486,789 

434,955 

921.744 

178,532 

3,899,066 ' 

j 4,078,493 

665,321 

4,334,921 

5,000,242 


According to the figures given, the irrigated area in Chhattisgarh in a very 
favourable year is only about 6 per cent, of the whole rice area ; but it should 
be noted that this does not include all the areas benefited by percolation from 
the tank, which is the main purpose for which tanks are made in that part of 
the province. Including this form of irrigation, the area irrigated in Ohhat- 
tisgarh, in a favourable year, is about 9 per cent, of the total rice area. 

324'. Zocal differences in the cultivation ofnce.—*The differences in prac¬ 
tice which this table exhibits are very remarkable. The northern districts 
attempt practically no irrigation; Chhattisga-rh irrigates 5 to 9 per cent., and the 
Wainganga districts about 44 per cent, of their whole rice area. In the northern 
districts and Chhattisgarh, all except 2 per cent, of the rice is sown broad-cast; 
in the Wainganga districts, 76 per cent, is transplanted. More than one ex¬ 
planation of this curious difference has been suggested. The Hon’ble Mr. 
Euller, when Commissioner of the Jubbulpore Division, drew attention to the 
fact that the practice of transplanting rice is practically conBned to tracts in 
which the soil is underlain by crystalline rocks; while the broad-cast varieties 
are chiefly grown in soils overlying the more porous sandstone formation. 
Others have suggested that the difference may be due to the fact that the tracts 
in which the later ripening or transplanted rice is grown receive, as a rule, 
a slightly more abundant rainfall in the later months of the season; while 
others again have pointed out that where rice is grown broad-cast the conditions 
are generally more suitable for the growth of a subsequent rahi crop, which is 
rendered possible by the earlier reaping of the broad-cast varieties. These 
differences in the conditions of soil and climate no doubt affect the prac¬ 
tice in each tract; but a further explanation may be found in the character of 
the people, to which we refer below. 

325. Bainfall .—Tlie rainfall of the rice districts varies from an. annual 
average of about 60 inches in Chanda, Raipur, and Bilaspur, to 64 inches in 
Bhandara, and about 60 inches in Sambalpur and Balaghat. It is, on the 
w'hole, remarkably steady, but it failed almost completely in 1868, and again in 
1899; and, although the total amount is usually sufficient, it is seldom satis¬ 
factorily distributed throughout the season. It is particularly liable to fail or 
be deficient in the all-important months of September and October; as a rule 
indeed the rainfall during the latter month is insufficient for the better qualities 
of rice. In 1886, and again in 1895 and 1896, although there was ample 
rain in the earlier months of the year, the rice crop, where unprotected by 
tanks, suffered severely from a deficient supply in September and October j 
and in many other years it suffered, though with less severity, from the samp 
cause. 





326. Vtility of irrigation. —Thus it will be gathered that the first and chief 
value of irrigation will be to correct irregularities in the distribution of the 
rainfall, and more especially to supplement deficiencies of the late rain. Opin¬ 
ion, however, is unanimous that irrigation, besides being of inestimable value 
in this respect, would largely increase the quantity and quality of the rice crop. 
According to evidence based on crop experiments in Chhattisgarh, where the 
average yield from an unirrigated field is 850 to 1,000 lbs. of unhusked grain, 
irrigation increases the yield 75 per cent, in a normal year, and fourfold or 
more in a year of drought. Similarly, in the Wainganga districts, in a normal 
year an irrigated field will yield 1,700 lbs., or 600 Ib^s. more than one which is 
unirrigated; and dm-ing the last famine the irrigated fields produced from 
1,000 to 1,200 lbs. per acre, against a yield of about 150 lbs. from fields which 
were dependent solely upon the rainfall. Again, irrigation renders it possible 
to grow the better and transplanted kinds of rice, instead of the inferior and 
broad-east varieties; and, another important advantage, a second crop can often 
be raised on irrigated land, when it could not in the absence of irrigation. As 
evidence of the cultivator’s desire to avail himself of the opportunity for 
securing a second crop, we have the fact that in the wet year of 1894-95 the 
double-cropped area was nearly If million acres, against 565,000 acres in 
1896-97 and 164,000 acres in 1899-1900. We do not know the proportion 
of years in which a second crop cannot be secured without irrigation, but it 
seems probable that, even in an ordinary year, the extension of irrigation 
would lead to a corresponding increase in the double-cropped area. In proof, 
moreover, of the readiness of the cultivator to grow the better qualities of rice, 
we have the fact that the opening up of the country, and the stimulus given to 
trade, by the construction of the Bengal-Nagpur Eailway, induced the cultivator 
of Chhattisgarh to grow the heavier and later-ripening varieties of rice on the 
higher lands which used to bo devoted almost entirely to the lighter and earlier- 
ripening varieties. The heavier rice soils would no doubt only benefit by irri¬ 
gation in occasional dry years ; but the rice crop in the lighter and more sandy 
varieties of soil—the class of soil most common to the rice tracts of the Central 
Provinces—is extremely liable to injury from drought or from an uneven dis¬ 
tribution of the rainfall. Where irrigation is available such lands now take 
water in almost all years; and, of alt classes of land in the province, these 
light rice lands stand most in need of further protection by means of irrigation 
works. It may be asked, however, why, if irrigation be so valuable as supposed in 
Chhattisgarh, there is at present so little of it, as compared with the Wainganga 
districts. The question is not very easy to answer; neither the soil, nor the 
rainfall, nor the pressure of population, appear to account fully for the differ¬ 
ence of practice. The first most probable reason is the character of the popula¬ 
tion, which in the Wainganga districts consists largely of the more energetic 
Telugu and Marhatta castes, whereas that of Chhattisgarh is made up of a 
peculiar race of Chamars and aborigines whose style of cultivation is remarkably 
slack. The second cause is the minute sub-division and scattered nature of 
the holdings, resulting from the fortunately decaying practice of lakha bhata, 
according to which aU land used to be redistributed at the end of every year 
among the numerous shareholders; thus of course removing all incentive to 
improve any particular plot. The evil remains of this practiee will take long 
to eradicate; and in the meantime few landholders possess, in any one part of 
the village, sufficient land to make it worth their while to spend considerable 
sums of money on its improvement. 

{ii),—Existing State irrigation works. 

327. Non-existence of State ioo7'ks.—There are no State irrigation works in 
the Central Provinces—a fact which it is not difficult to explain. In the first 
place, when the province was formed in 1862, it was in a very backward state 
of development and the question which presented itself was rather how to 
increase the population and bring waste land into cultivation, than to increase 
the produce of the soil and protect it from the vicissitudes of season. In the next 
place, the need of irrigation for protective purposes was never forced upon the 
notice of Government. Between 1862 and the recent succession of dry years, 
such an occurrence as an almost complete failure of the rains was practically 
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unknown. Wheat, cotton and jtmr, tlio lighter millets, and the rahi crops, which 
taken together compriso considerably more than half the total cropped area, had, 
we have shown, suffered on the whole as much if not more from excessive than 
from deficient rainfall. The rice crop had, no doubt, suffered in more than one 
year; but the numerous private tanks already in existence provided for that crop 
a fair amount of protection against the ordinary vicissitudes of the seasons, and 
the losses sulTered had always been local and partial. How secure from any 
widespread calamity tbe province appeared to be, even to the most mature 
experience, is evident from the Rej)ort of the Pamine Commission of 1880, in 
which it is stated (Part II, Chapter I, paragraph 12) that “in the greater part 
of the country the rain has ncrev been known-to fail, and no part of India is 
freer from the apprehension of the calamity of drought than are the Central 
Provinces and Berar.” Between 1880 and 189G nothing occurred to suggest 
any doubt as to the aoouraoy of this view. On the contrary, within that period, 
a long cycle of wet years caused serious injury to the crops in many parts of the 
province. In these circumstances, and with so much to be done in other parts 
of the country where irrigation was vital to the well-being of the cultivator, 
it is scarcely a matter for surprise that Government refrained from devoting 
funds to the construction of irrigation works which would certainly bo very 
unremunerative, and the necessity for which was regarded as more than 
doubtful, 

328. Previous proposals for State works. —The question of developing the 
irrigation of the province by moans of State irrigation works had more than once 
been considered. In 186G, from some preliminary investigations which had 
been made, the late Sir Richard Temple was induced to take a very sanguine 
view as to the possibility of irrigating large areas in the Nagpur plain by storing 
the waters of the ‘VVaingauga, and of its affl-uonts, the Penoh and Kanhan. 
When his proposals wore examined in detail, it was found that the facilities for 
storage had been greatly exaggerated, and that the cost of the works generally 
would be very much more than ho had been led to expect. Three separate 
projects for utilizing the waters of the Pench and Kanhan rivers wore, how¬ 
ever, prepared, and the plans and estimates worked out in detail. After much 
consideration the project finally selected by the Local Administration was that 
known as the Kanhan river scheme; The estimate for this work, amounting to 
over 102 lakhs, was submitted in ISll for the sanction of the Government of 
India. As there were serious doubts regarding tlie returns to be derived from 
the work, the Government of India stated that the cost was more than they 
were then prepared to accept. Colonel Ruhdall, then Inspector General of Irri¬ 
gation, visited the sites of the proposed works, and as the rnsult of his visit 
another set of three projects was prepared. One of these, knoAvn as the Ramtck 
project, was finally s(dected and' submitted for sauclion, at an estimated cost 
of Es. 9,61,058. As it was not anticipated that the work would return a not 
revenue sufficient to cover tbe interest charges, the Government of India de¬ 
clined to sanction the estimate, and suggested the advisability of making a 
commencement with a work on a still smaller scab;, Suhscquently, on receipt 
of a note from the Inspector General of Irrigation, showing tlio wants of the 
various provinces in the matters of irrigation and famiiio protection, the Local 
Administration dccuhA to devote for the j)resent all available funds to the 
improvement of communioations. In the discussions on the projects the fact 
that the areas to he commanded consisted chiefly of black cotton soils may liave 
influenced the final decision ; hut in the records of tbe case that have been hiid 
before us, we can find no reference to this important factor. In 1887 tbe ques¬ 
tion of developing irrigation Avas reopened and again dropped after discussion 
amongst the local officers. The differences in tlu; local conditions from those of 
other parts of India whore State irrigation Avovks had proved snccessful, and 
the necessity for the exercise of caution in any attempt to develop irrigation in 
black cotton soils, wore noAV fully recognized. 

329. Famine expenditure on works of irrigation. —Thus the amount of 
Rs. 48,36,000, which was spent during the two recent famines on the construc¬ 
tion and repairs of tanks and wells, represents practically all the expenditure 
which has been incurred by the State in connection with irrigation works in 
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the Central Provinces. During the last famine, eleven new large tanks weire 
partially constructed by the Public Works Department at a cost of 6 lakhs; 
and in both famines new small tanks were made, and old private tanks repaired, 
at a cost of over 43 lakhs. This latter expenditure bas, it is stated, led to a 
considerable increase in the area annually irrigated by the tanks. In Chhattisgarh 
the new small tanks are recorded as Government tanks, but it is proposed to 
hand them over to the malguzars under certain conditions with regard to their 
maintenance and repair; in fact this has already been done in many cases. 
In the rest of the province no condition has been made, but the malguzars have 
been given to understand that the tanks are to irrigate the tenants’ lands as 
well as their own. There may be an increase in the rent of the lands protected 
by these works, amounting to about eight annas per acre in Chhattisgarh, and 
one rupee elsewhere ; but Government will receive no share of the increase until 
the expiry of the settlement which was in force when tlie tank was made. 

{Hi).—Scope for further extensions of State irrigation works. 

330. General principles determining field of operations. —In discussing the 
utility of irrigation in the Central Provinces, we have indicated generally the 
classes of lands which may reasonably be considered to stand in need of protec¬ 
tion by means of irrigation works. Prom this category we have excluded those 
lands which, owing to the nature of the soil or to the classes of crops grown 
upon them, would rarely require irrigation. There are, doubtless, certain tracts 
in which the introduction of irrigation would effect a change in agricultural 
practice and lead to the substitution of irrigated for unirrigated crops. Lands 
are not invariably devoted to the class of crop best suited to the soil. Difficulties 
in procuring water, the absence of a neighbouring market and of the means of 
communication with more distant commercial centres, and social or local custom, 
are factors which cannot be ignored. We have already indicated instances in 
which one or more of these conditions appear to have had a determining 
influence : thus black soils, eminently suitable for wheat, are often devoted to 
rice in Chhattisgarh, while rice is neglected for hill millets in many parts of the 
plateau districts; and cotton and juar are sometimes grown on lands which 
would perhaps be more suitable for wheat or rice if a supply of water were 
available. But, considering the question in its broad aspect, we have no doubt 
that throughout the province each class of land is, as a general rule, devoted to 
the crop most suited to it. Thus the trap-country, with its light rainfall and 
well-drained black soil, is best devoted to cotton and juar; the heavy soils of 
the Nerbudda valley are best suited to wheat; and the light yellow and red soils 
of-the Wainganga districts and Chhattisgarh must always look to rice as their 
principal product. There may be other exceptions similar to those which we 
have noted ; but in considering the field which exists for the construction of 
State irrigation works in this province, we arc reluctant to recommend the 
construction of expensive works in any tract where its utility cannot be justi¬ 
fied by existing agricultural practice in that tract, or in a tract with fairly similar 
Conditions as regards soil, subsoil, and rainfall. Even then in many cases, before 
irrigation can be developed, local prejudices w'ill have to be overcome, and the 
cultivator taught how to grow and how to irrigate new classes of crops. But 
though the process may be a slow one, and involve expenditure which will yield 
no return for some years to come, we believe that in the end it will result in 
benefit both to the State and to the cultivator; provided—and this is an impor¬ 
tant proviso—the area in which the change is made be limited to that for which 
the available supply of water is sufficient to afford real and substantial pro¬ 
tection. A change from dry to wet cultivation does not always involve an 
increase of protection. It would, for instance, be foolish from a protective 
point of view, to substitute, over any considerable area, a rice crop that would 
be liable to fail in a year of even partial failure of the rains, for a crop of cotton 
or millet which would only succumb in an occasional year of exceptional 
drought. 

331. Limits of scope of operations. —Working, then, on this general principle, 
and deferring for the moment the question of supply, the most promising field for 
the extension of irrigation by Government works, may be said to comprise the rieo 



ti‘acl:sof the Wainganga and Cliliatfcisgarh districts, of Sconi and Nagpur, and of 
the Vindlxyan and plateau districts; a narrow strip at the foot of the Satpuras 
running through the districts of Jubbulporo, Narsinghpur, and Hoshangabad ; 
and the better draincid and higher lying wheat lands which are found chiefly 
in the northern and western districts. The light uplands of the Vindhyan and 
Satpura districts, the deep alluvial and friable soils of theNerbudda valley, and 
the true black cotton soils of the western districts, nuxst he regarded as affording 
the least promising field of operations. In the valleys of the Satpura and 
Vindhyan ranges, there are, however, some comparatively level tracts of light 
soil suitable for rice, where facilities for irrigation might he afforded. 

332. Possible field for extension of garden produce.—TherQ is of course 
in all districts a possible field for the extension of garden crops. Vegetables and 
other produce grown for local consumption do not from their nature admit 
of any large extension; but spices, fruits, and other products which are capable 
of export, might, we think, be cultivated more extensively. Thus in the year 
1900, chillies, to the value of over 6 lakhs, were imported into the province; 
and there is no reason apparent why they should not have been grown locally. 
The recent history of sugar-cane does not hold out much hope for the extension 
of that crop. Tlie area has steadily fallen during the past eleven years from 
45,000 to 16,000 acres. Various causes have been assigned for this notable 
decrease, among which are the failure of the water-supply during the recent 
succession of dry years, and the extension of railways leading to the import 
of refined sugar from Bombay, and of cheap coarse sugar from Northern India, 
where the conditions for its production are more favourable. A distinct decrease 
appears to have sot in before the series of dry years had commenced; but under 
the influence of recent legislation and of a more assured supply of water, the 
prospects of the crop may possibly revive. Cane up to the present has been 
almost wholly cultivated from avoIIs. It is quite possible that, wherever 
perennial canal irrigation Ciin be given, the area under cane will largely increase. 

833. Ilaving thus roughly indicated the possible field for the general 
development of irrigation, Ave have now to consider the sources from which 
supplies of water are likely to be available in sufiioient volumes for State irri¬ 
gation works, and the general results of the investigations for utilizing those 
supplies, which wore in progress at the time of our visit to the province, 

334. Utilization of rivers .—Of large rivers there are three which might be 
depended upon to atlord a fair supply to tracts in need of irrigation—the 
Nerbudda, the Mahanadi, and the Wainganga. Neither systematic gauge 
readings of these rivers nor records of their discharges have been maintained; 
but all three arc said to carry large volumes throughout the period for which 
rice would require water. Observations which were made at our request 
showed a flow of 219 cusccs in the Nerbudda river on the 11th March 1902, 
although there had been no rain over the catchment since the preceding Septem¬ 
ber. A second observation made on the 21st October of the same year gave a 
discharge of 1,538 cusecs. Any useful canal taken out from this river would 
have to run roughly parallel to the lino of railway, and close to the foot of the 
Satpura range so as to command the strip of light soil lying between the hiUs 
and the deep alluvial soil of the river valley. It would follow a very broken 
alignment, crossed in many places by drainage from the hills. The local officers 
are not hopeful as to the possibility of utilizing this supply, and the question has 
not been investigated; but we think that at least a preliminary survey should 
be made, and a rough estimate prepared of the probable cast of carrying a canal 
along the alignment suggested. In all probability the difficulties will be no 
greater than those which have been successfully overcome in the case of the 
Dun canals in the United Provinces, though no doubt the works will be on 
a larger scale. In the absence of surveys wo cannot form a definite opinion ; 
but it seems to us quite possible that in spite of the difficulties connected with 
its construction, a canal may be found to afford cheaper protection to the lighter 
soils of the Nerbudda valley, than the altoriiatiA’'e which has been proposed, of a 
Berios of reservoirs on the small streams which issue from the Satpura hills. 
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335. Tho Matanadi is reported to carry in a normal year from 600 to 1,000 
cnseos throughout Ootoher, and from 100 to 150 cusoos throughout the rahi 
season, but in 1899 the supply in October was only one-third of the normal. 
Tho Wainganga carries a large volume throughout, the rains, and an observation 
of its flow at a point in the Chanda district showed a discharge of 630 eusecs 
on the 6th February 1902. Many of the larger tributaries of both rivers are 
said to carry ordinarily considerable volumes from the commencement of the 
rains until the end of October; but in 1899 all save the largest had dried up 
completely by the end of November, and the supply during September and 
October Avas not more than one-fourth of the normal. Here also, hoAvcver, there 
have been no detailed observations of the flow. Three projects are under 
preparation for small canals from the Mahanadi and its tributaries, to irrigate 
rice in the Chhattisgarh districts ; but the attention of the oflieers employed 
upon the investigations has hitherto been devoted mainly to projects for tanks, 
which, in addition to being more suitable for iirclusion in the famine pro¬ 
grammes, arc no doubt the form of irrigation work upon which the rice 
districts must chiefly rely for their protection. 

386. Tho general conformation of the country may not lend itself to the 
construction of large canals, or to the conveyance of even small supplies to any 
considerable distance from the river bank; still from experience elsewhere, and 
from tho results attained on the few small channels which were constructed 
in the Raipur district during the recent famine, there is every reason to 
believe that small canals taking off from streams and rivers Avill afford a much 
cheaper form of protection, for such areas as they can be made to command, 
than any other form of irrigation works. Mr. Blenkinsop, Famine and Settle¬ 
ment Officer in Raipur, has stated that many of the w^orks constructed during the 
famine irrigated areas out of all proportion to the expenditure incurred. Three 
lBTn?^b works mentioned by him, costing only Rs. 10,000, have irrigated 1,300 
acres in a year. Moreover, from the few projects which have been laid before 
us for small canals from the Mahanadi, it w'ould appear that the cost per acre 
protected will be less than one-third that of works depending entirely upon 
storage. We think therefore that works of this class should be the first to 
receive attention, storage works being provided for them hereafter when 
found necessary. The valleys of the mam rivers, and of all their principal 
tributaries, should be systematically inspected by a specially qualified officer, 
who should note the tracts in w'hich the available supply might be most 
profitably utilized; select sites for connected storage works, where these are 
likely to be required; have the necessary lines of levels taken ; and, generally, 
collect all the information required for tho rough or preliminary projects 
w'hich he should then prepare. W here the conditions appear to be excep¬ 
tionally favourable, a detailed project might bo prepared at once and sub¬ 
mitted for sanction. 

337. Olsermtions of discharges and rainfall .—Before any work is put 
in hand, it would no doubt he advantageous to have observations made for some 
years, of the flow in the river, more especially of the minimum discharges 
during the cultivating seasons, and to have gauge readings recorded daily 
throughout the period of flow. Measures should now bo taken to have these 
observations recorded ; but we do not consider it necessary to postpone con¬ 
struction until the records for a number of years are available. The records of 
dry years would be most valuable, but it may be many years before another 
very ary year is experienced. For the present the designers of the works must 
be content with such observations as arc available, and with tho data afforded 
by the records of rainfall, special regard being paid to those of dry years. 
Observations should also be made of the flow at the sites of all existing and 
proposed large storage works, and of the rainfall over the catchments; and 
for these it will be necessary to increase considerably the present number 
of stations for recording rainfall, at least in those districts in which any extensive 
construction of tanks is contemplated. 

338. Existing The area which it will be possible to protect by the 

direct utilization pf the river supplies, will at best comprise only a small 
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proportion of the total area for which protection is required; and for the 
extensive areas that cannot he commanded in this way, reliance will have to 
be placed on a system of storage tanks. Laying aside for the present all 
questions of the subsequent demand for water and of the probable financial 
results, the conditions, especially in the rice districts, are exceptionally 
favourable for the construction of these Avorks. The general configuration of 
the surface lends itself to the storage of water; and the rainfall is, as wo 
have shown, usually abundant, and but little liable to severe fluctuation in 
total annual amount. In the Wainganga districts, where 44 per cent, of the rice 
area is irrigated, these advantages have already been largely utilized. In 
ChhattLsgarh tlio work of storage has not proceeded so far, but, as already stated, 
9 per cent, of the rice area depends on tank irrigation, direct or by percolation. 
The tanks, being private Avorks, will bo referred to in detail later on, but as 
their existence will have, in many cases, an important influence on the dosigir 
and working of any Government tanks that may hereafter be constructed, 
it is necessary to make a brief reference to thorn here. They are generally 
small tanks irrigating on an average, according to the statistics supplied to 
us, 10 to 16 acres each. But this average has been obtained by including a large 
number of mere ponds; and the embanked tanks arc, as a rule, much larger than 
this average would seem to imply, many of them protecting some hundi'eds of 
acres each. Their function is to store the rainfall and protect the rice crop from 
failure when the rain ceases prematurely, or Avhen its fall is badly distributed. 
But, being small and shalloAV, they are liable to fail in very dry years; and, even 
in years when the rains fail only partially, many fields which are returned 
as irrigated receive a very insufficient supply of Avator. Nevertheless, these 
tanks were of great protective value during the famine of 1896-97, Avhen the 
early rains were copious but the later rains failed. The use of wells to 
supplement the tanks’ supply is unknoAvn, except in the Sambalpur district 
where they are used to a very small extent. 

339. Necessity for large storage works .—For the full protection of the 
rice districts it Avill be necessary not only to provide tanks in greater numbers, 
but also to ensure them a supply of water in the driest year. To arrive at 
anything approaching this latter condition, much larger tanks than those hitherto 
made will be required, and in nearly all cases it will be necessary for the 
State to undertake their construction. The only large tanks at present in 
existence were made many years ago by the farniors of the land revenue, who 
had a free hand and were not hampered by the riglrts of their neighbours or 
tenants. 

340, Frovmoii against a year of drought .—-Even the lai’gest tank unless 
river-fed will, however, be dependent on the local rainfall; and in most parts 
of India all purely rain-fed tanks, lioAvevcr large, are liable to failure in a dry 
year. But in this respect the conditions in the Central Provinces are excep¬ 
tionally favourable, more so perhaps than in any other tract outside tho limited 
areas of really assured rainfall. The rainfall is usually abundant, and in most 
years only one or two waterings are required for the autumn crop; there is 
no winter crop of rice; and the moisture remaining in the soil after the 
autumn rice has been harvested is sufficient to bring to maturity the second 
crop of raU, Avhich is usually soAvn only on low-lying lands. Moreover, it 
has to be remembered that famine in the Central Provinces may result not 
merely from very short rains, as in 1899-1900, but from an abundant, or even 
excessive, rainfall which ceases isromaturcly, as in 1896-97. In such a year 
as this all tanks will be full to repletion, and will be of the utmost value 
in saving the cultivation supplied from them. Such droughts as 1899-1900 are 
not likely to occur more than once or twice in tho century. Nevertheless in 
the projects which have been prepared for ucav storage works, the object of 
affording protection throughout a period of drought as prolonged and severe 
as any on record, has been steadily kept in view. Whether that object is 
likely to be fully attained is a question which, as the conditions are peculiar, 
can only be settled satisfactorily by actual trial. The estimates of the Engi¬ 
neers as to the area that each work will protect have, horwever, beep framed 
with caution, after a careful examination of the records of rainfall for the paet^ 
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33 years; and we see no reason to think that they will prove unduly sanguine. 
The tanks, we may note, are designed generally to hold 25 per cent, more 
than the estimated run-off in a year of average rainfall. This probably allows 
as large a margin as can reasonably be afforded. 

341. In the detailed projects which have been laid before us the area 
proposed to be irrigated in an ordinary year is generally but little in excess of 
that for which, according to the calculations, water would be available in a 
year of drought. This arrangement has been the subject of a good deal of 
discussion. The objection has been raised that it will not admit of the water 
being used to the best advantage in years of sufficient but badly distributed 
rainfall, such as occur so frequently in the Central Provinces, This is no 
doubt the case ; but, on the other hand, it is contended that no one can foretell 
at any moment how the rest of a season will turn out, and that it is necessary 
to limit the area watered at any time to that which could be matured by the 
volume of water available in the tank in the event of a subsequent failure of the 
rains. It will undoubtedly be necessary sooner or later to fix some limit to the 
area entitled to water from any work; and we have no objection to urge to 
the provisional limits on which the estimates are based. But we think that they 
should be regarded as provisional only, and be subject to modification here¬ 
after as experience is gained of the real irrigating capacity of the works, and of 
the best methods of management. 

342. Projects for storage works, their cost and scope. —At the time of our 
visit nearly 200 projects were in various stages of preparation, for storage 
works in the rice-growing districts; the capacities of the works varying in 
size from a small tank to hold under 10 million cubic feet and irrigate 70 acres, 
to the large Eamtek reservoir designed to contain 4,564 miUion cubic feet and 
protect over 60,000 acres. Their average capacity is about 800 million cubic 
feet. Por 42 of the projects the plans and estimates had been worked out in full 
detail, while the remainder had been investigated in sufficient detail to give 
an approximate idea of their protective capacity and cost. Many of these 
projects are in their present form too expensive in relation to the area to be 
protected, to justify their construotion as ordinary works; but in the event 
of a famine they would provide an excellent programme of works for the 
employment of relief labour. Taking all the projects which have been brought 
forward, as a whole, it is estimated that they would protect 450,0ti0 acres of 
rice at a cost of about 3 crores of rupees, or at the rate of about Es. 67 per 
acre. This exceptionally low rate for storage works is only rendered at all 
possible by unusually favourable conditions of rainfall, and by the small 
number of waterings likely to be required. At present, out of 6,000,000 acres 
under rice, about 560,000 acres are returned as irrigated in ordinary years, and 
about half that area in years of severe drought. The construction of the 
proposed works would increase the area irrigated in an ordinary year to 1,000,000 
acres, or to 20 per cent, of the whole rice area; and, if the calculations are 
correct on which the areas that can be fully protected are based, the area 
irrigated in a year of drought would be increased to 685,000 acres, of which 
400,000 acres would be irrigated by the new works. 

343. Further scope for projects. —This programme is far from being ex¬ 
haustive. Many tracts have not yet been examined, and it is said that in all 
the rice-growing districts there is a large field for the extension of tank irriga¬ 
tion outside the scope of the projects which have so far been examined. There 
are no doubt some places where storage works would involve the permanent 
submergence of large areas of valuable low-lying lands which seldom fail to 
produce a crop. Erom a protective point of view the benefit to be derived from 
the work in such cases may sometimes fail to counter-balance the damage done. 
But, speaking generally, the only limit to the percentage of rice cultivation that 
can be protected in a year of drought would appear to be that imposed by 
considerations of cost. 

344. Water-rate likely to he realised. —The works themselves, compared 
with similar works in other provinces, will not be costly to construct, but they 
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can scarcely be given to the province as a free gift, and their maintenance will 
entail a large annual expenditure- There is no doubt as to the utility of the 
works, nor as to their comparative cheapness of construction, even though it may 
not he found possible in practice to work to such a low rate per aere as the esti¬ 
mates indicate. The only question is, will the people be xvilling to pay a fair 
amount for the use of the water, so that its provision may not throw an unreason¬ 
able burden on the shoulders of the general tax-payer of the country ? On this 
question we have heard various opinions; but the evidence of Mr. Sly, and of other 
competent witnesses, points to the conclusion that the people may be willing, 
eventually, to pay for effective protection an annual rate averaging Rs. 2 per 
acre on the whole area protected. This is the rate upon which the estimates of 
the financial returns of the projects have been based, although it is admitted that 
such a rate cannot be realized for some years to come, except perhaps in the 
Wainganga districts where the value of irrigation is already fully appreciated. 

345. Water rates similar to the occupiers’ or owners’ rates which are leviable 
under the Northern India Canal and Drainage Act (VIII of 1873) would not be 
suitable, except as a purely provisional arrangement, for the works which we 
now propose, as these rates can be levied only on the areas actually irrigated. 
On these works, however, it may be anticipated that the cultivators will in 
favourable years abstain from taking water at all. In the case of a number of 
existing private tanks there are many seasons in which water is not drawn off, 
but is carefully husbanded for use in the next season or period of severe drought. 
The practice is one to be encouraged ; but it is incompatible with a permanent 
system of water rates which would only be paid in years of active demand. The 
most suitable form of irrigation revenue would be afforded by an enhancement 
of the land revenue assessment over'the whole area protected by the works, 
irrespective of the area actually irrigated in particular seasons. This enhance¬ 
ment would follow, or be based on, the increase in rents of the protected lands, 
which may be expected as a result of the construction of the works. Such en¬ 
hancement, however, can only be made at settlement, and after some experience 
has been gained of the value of the water advantages afforded by the works and 
their effect in raising rents. In the meanwhile some revenue may be realized 
by imposing an occupiers’ or an owners’ rate under the Northern India Canal 
and Drainage Act, which applies to the Central Provinces; although such a rate 
can only be charged for any particular crop on the lands actually taking water. 
In the Wainganga districts a reasonably high rate might probably be charged as 
soon as water has been made available. But elsewhere the people will certainly 
require some education in the value of irrigation before they can be induced to 
pay even a low water rate; and we think that it will be advisable in such cases to 
give the water free of charge for two or throe years, subsequently levying a 
small occupier’s rate on the area actually irrigated. Eventually, when the irri¬ 
gating capacity of the work and the value of the protection afforded have been 
tested by experience, it may be advisable to allow the land-owners to compound 
for this rate by an annual payment, to be made for a convenient number of 
years or until the next settlement; but it is doubtful if the full value of the 
water will ever be realized until the first or second revision of settlement follow¬ 
ing the completion of works. Water rates would of course always be charged 
when water is supplied to lands outside the protected area. A scale of charges 
may also be required for filling private tanks. 

346. Supply to eaistmg private tanks .—In certain cases it may be possible, 
in years of scanty rainfall, to supply private tanks with water from Government 
works, if the owners agree to pay a suitable annual contribution. In fact, in 
some cases, where a considerable portion of the area commanded is already 
irrigated from small private tanks, this must be the chief function of any Gov¬ 
ernment work; and whenever the Government tank prevents water reaching 
tanks lower down in the catchment area, the supply to such tanks may have to 
be given gratis. 

347. jExpeii,mental works Recommended .—It is necessary to insist on the fact 
that, although a considerable extension of tank irrigation is practicable in many 
parts of the Central Provinces at a comparatively moderate cost, the great 
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obstacle is the anwilliogness or inability Oi the people to pay for insurance or 
protection against famine. The land revenue rate of assessment is so low that 
even a moderate water rate must seem high in proportion, and tbe cultivator 
may be expected to try to do without water altogether, except in years of extreme 
drought; and these fortunately are of such infrequent occurrence tliat the 
irrigation revenue must at first be very precarious. Even when, in course of 
time, the advantages of protection are fully recognized and paid for, it is doubt¬ 
ful whether the net revenue derived from the works will yield a return of much 
more than 1 per cent, of their capital cost; because protection itself is so seldom 
needed. The justification for any expenditure that may be proposed will not 
be found in any prospect that it will prove remunerative, but in the fact that it 
will afford material protection against the cost and misery of famine. We do 
not think that the net cost of this protection will bo unreasonably high if the 
present estimates of the areas to be protected by the works, and of the returns to 
be derived from them, are fairly correct. Their correctness, however, can only 
be determined by actual experience; and in order that this may be obtained 
with as little delay as possible, on the completion of our inquiries in the Central 
Provinces, we addressed the Government of India recommending that immediate 
steps should be taken to ensure the early completion of certain works, some of 
which had been partly constructed as relief works during the recent famine, so 
that experience might be acquired on a sufficiently large scale in both the 
transplanted and broad-cast rice dist ricts. We have heard with satisfaction that 
estimates for six of these works, aggregating over 18-| lakhs, have since been sanc¬ 
tioned, and that funds have been provided for their execution. But we strongly 
recommend that more works be put in hand as these approach completion. In 
addition to the questions of the extent of area that can bo protected by each work, 
and of the water rates which the cultivators will he willing to pay, there are many 
other important matters connected with the design and management of the works, 
and with the distribution and control of the water, which can only he settled by 
actual trial. One of these has already been referred to in paragraph 341, It is 
impossible to reason from the analogy of similar experience elsewhere; in no other 
province are the conditions at all similar. 'J’hese experiments should be carried 
out boldly, continuously, and systematically, on an extensive scale in different 
districts and under varying conditions, even although it is certain that the ex¬ 
penditure will not be remunerative. (Jiitil they have been made, it can never be 
said with confidence either that adequate protection of these tracts at any 
reasonable cost is impracticable, or, on the other hand, that Government would 
be justified in embarking on any more extensive programme of tank construction 
in the Central Provinces. It is difficult to propose a limit to tentative expenditure 
of this kind; but we think that no final conclusion on the value of such works in 
such a country can be arrived at until at least fifty lakhs have been devoted to 
their construction. 

348, Wheat tracts ,—The experiments should not he confined to the rice 
districts for which most of the projects have so far been prepared. There are 
possible projects for tanks in the northern districts which, if constructed, would 
either irrigate existing rice or enable rice to he cultivated ; and both in the 
northern and western districts there are possible tanks to irrigate wheat on the 
lighter varieties of wheat land. Experiments in these tracts will be useful as 
showing to what extent tbe construction of Government works would be justi¬ 
fied ; they may at the same time afford an object lesson as to the advantages to 
be derived from such improvements, and encourage the more enterprising land- 
owners to carry out similar works at their own expense. There is probably 
some scope for the construction of tanks outside of the Wainganga and Chhat- 
tisgarh districts; hut no individual will be willing to lay out capital on such 
works until he has some means of judging of their utility. The risk of making 
the experiment is, we think, one which the State should incur. 

349. The Lachera tank .—There s one existing .storage work in the Nimar 
district from which it may be possible to gain some experience as to the value 
of such works in the wheat-growing tracts. The Lachera tank is an old work 
which was repaired in 1845 by famine labour, and subsequently handed over 
to the District Board. The work has been allowed to fall into disrepair during 
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a series of wet years, and we understand tliat the high rates charged for water 
have discouraged its use for irrigation. The tank is situated in a tract of which 
the soil resembles that of the JSierbudda valley, so that it is perhaps not very 
favourably situated for experimental purposes, liut we learn that since our visit 
to the province the tank has been taken over and repaired by Government, that 
120 acres arc being irrigated, and that the people are paying water rates of 
lls. 4 for wheat lands and its. 0 for sugar-cane, in addition to the rent which they 
pay to the landlord. 

350. The Ramteh project. —Of the sebemes which have been laid before 
us, the most important is that for the utilization of the water of the Pench and 
Kanhan rivers and the construction of a large reservoir on the Pench river, 
opposite the town of Ramtek. In paragraph 328 we have already referred to 
the various projects which were prepared many years ago in connection with 
this scheme; and we have shown hoAV the first ambitious proposals gradually 
dwindled down to tlie small Ramtek project. Enthusiasts for irrigation have 
sometimes referred in sanguine terms to the great potentialities of these aban¬ 
doned scherncs; but the distrust with winch they have been regarded in the past 
appears to be still entertained by those who are most competent to give an 
opinion. Wo have been struck by the fact that the local authorities, keen as they 
are, after the experience of the last few years, on the extemsion of irrigation in 
other tracts, are doubtful as to the advisability of carrying out the Ramtek 
project, which in its present form is estimated to cost not more than about 12 
lakhs, and to protect some 32,000 acres, one*lialf of which is under rice culti¬ 
vation. They admit that in addition to the rice land there is a considerable area 
under garden cultivation, that much of the black soil which is commanded is 
probably more suited for rice than for wheat, and that some of the villages did 
suffer a good deal during the famine. Rut they tliink that it is of far greater 
importance, as a matter of protection against famine, to construct storage works 
within the rice-growing districts, tlum to extend irrigation to a tract which, as a 
whole, was not severely distressed in the late famine, while doubts are still enter¬ 
tained as to whether water mil be taken outside the rice area. We do not 
desire to recommend the construction of tliis w'ork in preference to others, which, 
in the opinion of the revenue and local antlioritics, are more urgently needed 
for purposes of protection, but we hope nevertheless that it may be possible to 
take it up at no distant date. In spite of the doubts as to the suitability of the 
black cotton soil for irrigation, the project appears to us to involve less financial 
risk, in proportion to its cost, than any other that has been laid before us ; and it 
would, if carried out, alTord imporhmt and probably conclusive evidence as to the 
value of irrigation in certain varieties of black soil. It may be added that, if its 
execution should be justified either as a productive or protective work, it may 
be possible to proceed mth some confidence with the larger and more important 
Pench scheme, of which the Ramtek project is but a part, but which it is im¬ 
possible to recommend until experience has been gained, on a smaller but conclu¬ 
sive scale, as to the value of irrigation in this portion of the ISagpur plain. 

351. Completion of the projects. —The question whether the projects should 
he actually carried out as ordinary public works or reserved for famine labour, 
can only be determined with reference to the results of the experimental works 
which we have recommended. But there can be no doubt as to the advisability 
of completing the investigations now in hand, to the extent necessary to provide 
a suitable programme of relief works for each district; and for this purpose it 
will be necessary to retain for some time the special establishment employed on 
the preparation of projects. 

■b 

iiv).—Rrivate irrigation works. 

362. Types of works. —The private works upon which, as we have shown, 
the Contml Provinces are now entirely dependent for irrigation, consist of 
tanks, river channels, wells, and field embankments. 

Tanks. 

353. Numler and description of tanks. —The animal statistics do not show 
the total number of tanks in a district; but only the actual number used for 
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irrigation in each year. Taking the maximtun number returned for each dis¬ 
trict during the past eleven years as representing approximately the total 
number of tanks in the district, there are in all about 47,600 tanks in the 
British districts of the province. Of these, 23,600 are to be found in the 
Wainganga districts, including portions of Seoni and Nagpur, and 18,600 in 
Ohhattisgarh. The remaining 600 lie for the most part in Damoh and Saugor. 
Of the Wainganga tanks over one-half are in the single district of Bhandara; and 
of those in Ohhattisgarh, one-half are in Sambalpur. Even in a favourable year 
the tanks of the Wainganga tract irrigate on an average under 20 acres each, 
and those of Ohhattisgarh only about 10 acres. Thus they are generally very 
small in size, and, as they are in nearly all cases dependent on the surface 
drainage from their catchments, their supplies fail in years of scanty rainfall. 
In a favourable year they irrigate upwards of 660,000 acres; but in 
1899 all failed except some of the largest, and the area fell to 176,000 acres 
of which a large proportion received only a very insufficient supply. Generally 
the arrangements for disposing of flood waters are deflcient, and the banks are 
often too weak to stand a high flood. Thus, in 1896-97, heavy rain in the 
earlier part of the year breached many of the tanks, and the result was a great 
loss of water which would haA C been invaluable when the later rains failed. 

364. In the Wainganga districts some of the larger tanks are provided 
with masonry sluices for regulating the distribution of the water, but more 
frequently the water is let into the field by cutting the bank in one or more 
places. In Chhattisgarh, where the tanks appear to have been made primarily 
for domestic purposes, only a few have masonry sluices, and the bank is seldom 
cut before September. In years of good rainfall, and even of ordinary rainfall 
if the tank is in black soil, it is not out at all; and in all years the rice crop is 
said to derive its chief benefit from the water which percolates through the 
porous embankment. In the case of some of the larger tanks as much as 400 
or 600 acres are benefited in this way. 

365. Repairs and improvement of tanks .—Theoretically the owner of the 
tank is bound to keep it in a state of repair. As a rule he does so if he himself 
cultivates land under the tank, is on good terms with his tenants, and has the 
necessary means. But many of the tanks are in a bad state, particularly where 
the owner is not a man of means, or is a non-resident possessing a number of 
other villages. In the latter case he will often prevent his tenants from 
carrying out the repairs, lest by doing so they might acquire some right in the 
tank. The clause in the village record of rights which requires the owner to 
keep the tank in a state of repair, is seldom if ever enforced. This is, no doubt, 
mainly due to the fact that, until recently, the defective condition of the tanks 
has not led to much inconvenience. Now, when the necessity for some action 
in the matter is felt and recognized, but little can be done; for, owing to neglect 
in the past, many of the tanks would cost much more to repair than the owners 
can afford, and more than could be recovered by any fines which, under existing 
rules, may be recoverable on account of past neglect. We were informed that 
such fines if recovered could not, under the rules as they stand, be applied to the 
repair of the tanks. To fine the owners for their neglect, in such circumstances, 
would only have the effect of rendering them still less able to incur the 
necessary outlay. 

356. Again, if the most is to he made of the tanks, and if they are to be 
made of any real protective value, many of them will require more than ordi¬ 
nary repairs. They must be improved and provided with projper outlets and 
escapes. Eor this the present rules make no provision; and even if they did, the 
owner would often not be equal to the task, or could not afford it. If in the 
future any substantial progress is to be made in improving the tanks, we have 
no doubt that Government will have to render assistance, and to contribute 
liberally in many cases towards the works w'hich are now required. Arguments 
are scarcely needed to justify their doing so. The State derives revenue from the 
lands protected by the tanks and, in our opinion, lies under something like a moral 
obligation to contribute something toward their repair. The contribution might 
take the shape of a grant-in-aid or of a loan on liberal terms. In cases of 
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improvement Government will eventually receive at least half of any increase 
in the rental of the land, and might not unreasonably assist in the improvement 
of the tanks by contributing half the total cost. In such cases the improvement 
would, of course, not he exempt from enliancement. If the owner wished to 
bear the whole cost of the improvement, so as to secure exemption for the in¬ 
creased area of irrigation. Government might allow him free of charge, in con¬ 
sideration of the extra protection afforded, such professional aid as might be 
required. Once a tank has been placed in efficient repair by means of Gov¬ 
ernment aid, the obligation of the landlord for future repairs should be strictly 
enforced. 

367. This leads us to the question of the agency by which the tanks are 
to be inspected and improved. It is needless to say that for any inspection to 
be efficient it must be systematic; and that something more is required than 
the occasional and haphazard visit of a revenue officer. The inspecting officer 
must be able to take up the tanks in regular rotation; and he must have such 
qualifications as will enable him to state clearly what works are required 
when a tank is found in disrepair, and to estimate roughly the amount of 
expenditure involved. A small staff of Inspectors should, we think, be employed 
specially for the inspection of tanks. They need not be very highly trained or 
highly paid. An Upper Subordinate of the Public Works Department should 
possess all the qualittcations required for the work. Whether he should work 
directly under the Deputy Commissioner of the district, or be attached to the 
Public Works Department, is a detail which may be left to the local authorities 
to decide; but no doubt, in all important cases, the Collector will require advice 
either from the District or Divisional Engineer, or from a special Irrigation Officer. 
Eor the improvement of the tanks, higher professional skill will be required 
to prepare the designs and to exercise general supervision over the works. 
This will have to be supplied by the Public Works Department; and for the 
present at least, the work should be carried out under the general direction of 
the Engineer employed on the preparation of projects for Government tanks. 
No time should be lost in completing the necessary surveys so as to have them 
ready in advance, and allow of the works being taken up in rotation, with 
the help of takavi or grants-in-aid, in ordinary seasons or in times of famine. 

358. The general insufficiency of the protection afforded by these small 
private tanks in a dry year, may be considered a ground for objecting to the 
expenditure of State funds in connection with their repair or improvement. 
No doubt most of them will still be liable, although in a less degree, to fail in 
a year of severe drought like that of 1899, but their protective value in a 
year like 1896, which is of more frequent occurrence, will be very greatly 
enhanced. And where, as we trust will often be the. case, their supplies can be 
supplemented from storage in large Government tanks, there will no longer 
be the same likelihood of failure in a dry year. In such oases it is essential 
that the tanks should first be put into good repair, and be provided with proper 
arrangements for controlling and distributing the water. But, irrespective 
of any extra supply that the small tanks may obtaip. from Government works, 
we think that money spent on them by the State, in the way we propose, is 
likely to yield in the aggregate as good, if not better, protective results than 
an equal sum spent on the construction of new works. We cannot but regard 
with apprehension the consequences of the continued neglect and deterioration 
of these useful works, and the fact that the incentives, which in former times 
induced proprietors to construct, improve, and maintain them, appear now to be 
almost inoperative. 

369. State acquisition of private tanks .—It has been suggested that, wffien 
the owner of a tank under obligation to repair it refuses to do so, even with the 
help of a loan or grant-in-aid for the purpose, Government should be em¬ 
powered by a legislative enactment to take over the management of the work 
for a time, and to receive fiducially the rentals of the proprietor from irrigated 
lands, from which the cost of repairs and maintenance could be met; and also that 
the same power could be usefully exercised in cases where the water is used 
wastefully or distributed unfairly, as for instance, when the owner refuses in time 
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of drongM to give water to those who are entitled to it. Our evidence leads us 
to believe that the hands of Deputy Commissioners urgently require strengthen¬ 
ing in these matters, and that the necessary powers should be given them by 
legislation. The mere existence and occasional exercise of such powers will 
probably be sutheient to induce the owners to take action when called on. We 
should hesitate to recommend the extreme measure suggested to us, of actually 
acquiring the tank and rentals dependent on it, until the less drastic measure of 
merely taking over the management for a time has been tried and failed. The 
proposed measure would, of course, not be applied to any tanks which are 
declared in the record-of-rights to be the private property of the malgnzar, and 
for the irrigation of his private lands only. 

360. Scope for extension of private tanks. —There appear to be many 
obstacles in the way of any considerable extension of private tanks, some of 
which, we fear, no action on the part of Government is likely to remove. Dew 
of the landowners seem to have the necessary enterprise, even if after such a 
succession of bad years they have the necessary means, to undertake the con¬ 
struction of a tank. They may desire that Government should make tanks for 
them; but they show no desire to make them out of their own resources, or to 
take loans on easy terms for the purpose. It is disappointing to note that the 
grant of a fixed tenure appears to have given no incentive to improvements. On 
the contrary, it has removed the incentive which existed under the old 
Maratha rule, when improvements appear to have been made more frequently 
than is now the case, in the hope that a renewal of the lease might be obtained 
on the strength of them. Security of possession has, in fact, led to an indiffer¬ 
ence which has been intensified by the easy terms on which the lands are held. 
A landowner, or even a tenant, might still be willing to make a tank if he had a 
sufficiently large area of his own land in one block, and within command of a 
tank. But such cases are rare, especially in Chhattisgarh, where, owing to the 
lakha bJiata system already alluded to, the holdings consist of fields of almost infi¬ 
nitesimal size, situated in different parts of the village. Hitherto the landowners 
have certainly shown but little desire to construct, tanks for the irrigation 
of lands held by their tenants, although it is thought by some that, under the 
influence of recent experience, the tendency to make such improvements is 
increasing. When a private person does wish to construct a tank in an ap¬ 
proved site, we think that Government might render him such assistance as we 
have recommended in the case of tank improvements, and that on the completion 
of the tank an immediate remission should be made of the revenue of the lands it 
submerges, 

361. Special concession for the construction of large tanks. —As an addi¬ 
tional inducement, Mr. Sly, Commissioner of Land Settlements, has proposed 
that, in the case of any large work, an immediate remission should be made of 
one-eighth of the assessment on the land benefited, 'i'his remission should be 
given for a fixed term of years, the length of which would vary with the 
amount of the capital expended. During this period no enhancement should be 
made on the existing assessment. At the end of the period one-eighth of the 
revenue then assessable on the land should be given as a perpetual exemption. 
Mr. Low, Deputy Commissioner of Hoshangabad, proposes that the concession 
should take the form of a revenue-free grant of a proportion of the area 
improved ; the grant to be either perpetual or for a certain number of lives. 
The local authorities are the best judges of the form which the grant should 
take, but wo think that some concession of the kind is desirable; and it would, 
we understand, be in keeping with an ancient custom of the province. The 
cost to the State would be comparatively small, while the concession would have 
a sentimental value in the eyes of the grantee and of his family, and would raise 
him in the estimation of his neighbours. It should continue only so long as the 
tank was kept in repair; and should not be transferable, but be personal to the 
grantee and his heirs. 

362. Acquisition of land. —In order to remove one serious obstacle to the 
construction of private tanks, powders should be given, with such safeguards as 
may be necessary, for the acquisition, on behalf of the person constructing the 
tank, of way-leaves, or a right of occupying land required for a private tank 
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or for its distributary channels This power might he conveniently given by 
an addition to the Land Acquisition Act, or to the Northern India Canal and 
Drainage Act. In some cases it may be advisable that the land should be 
acquired outright. But for such works as these it will generally be preferable 
to acquire only a right of occupation for the purpose of the work, subject to 
the payment of compensation; the owner of the land retaining the title, and 
the right to revenue in the event of the land being no longer required for the 
purpose of the work. Such an arrangement will usually be less costly, and, at 
the same time, far less unpopular than expropriation, 

363. Local utilization of the famine cess. —Before leaving the subject of 
tanks, we may refer briefly to a proposal which Mr. Craddock has brought for¬ 
ward with the object of providing the funds required for their improvement, and 
for assisting in the general development of the private irrigation works of the 
province. At present an additional famine cess of 2 per cent, is charged on 
the land revenue hy which about If lakhs are realized annually. Mr. Craddock 
proposes that this cess should be ear-marked for the improvement and develop¬ 
ment of private protective works, on the general grounds that it will ensure 
the allotment of a definite annual sum for this purpose, and, at the same 
time, fulfil the avowed object for which the cess was imposed ; while the allot¬ 
ment of this local cess for a local object would render it more popular than it 
is at present. We realize the objection which may be urged, on general grounds, 
to ear-mavkhag any portion of the public revenues for a particular purpose; 
and, provided that adequate funds are made available for the development and 
improvement of [.)rivate irrigation works, we do not deem it necessary to express 
an opinion as to the form in which the requisite assignment should be made, 

Eivek Channels. 

364. Present restricted me and possibilities of extension, —Channels for 
the conveyance of water from rivers or streams appear to be used to a fairly 
considerable extent in some districts; but, considering the facilities which exist 
in many parts of the province for the construction of small river-fed channels 
for direct irrigation, the area irrigated in this way is remarkably small. Accord¬ 
ing to the annual returns of the areas irrigated from different sources, such 
channels would appear to be confined to tbe district of Baipur; but we gather 
that they are also to be found in smaller number in Bilaspur, Nimar, Bamoh, 
and other districts. Even in Baipur, where they seem to be more popular than 
elsewhere, and where in 1896-97 they accounted for nearly 9,000 acres of irriga¬ 
tion, they are apparently used very spasmodically. Many old channels are now 
not used at all, owing, it is said, to the apathy of the cultivators and the 
weakening of corporate feeling in the village community. The granting of faci¬ 
lities for the acquisition of land, personal encouragement on the part of the 
revenue officers, the professional assistance of the Public Works Department, 
and the concessions recommended in the matter of loans and exemfflions (Chapters 
V and VI) should lead to a considerable extension of this useful class of work. 

Wells. 

365. Number of wells and areas irrigated, —There is singularly little well 
irrigation in the Central Provinces. In 1900-01, within the eighteen British 
districts, there were in actual use only 55,851 irrigation wells, and they irrigated 
an area of only 74,851 acres, or less than acres per well. Sixty per cent, 
of the well-irrigated area lies in the five districts of Nimar, Nagpur, Chhind- 
wara, Betul, and Saugor. Roughly, rather more than one-haff of the area 
consists of wheat and other field crops, and the balance of sugar-cane and garden 
crops. Eighty per cent, of the wells are small temporary wells, many of which 
are mere holes in the beds of streams. In the last eleven years the number of 
durable wells is said to have increased from 7,688 to 14,004, or to have been 
nearly doubled. But it is doubtful how much satisfaction can be derived from 
this fact; for during the same period there has occurred a decided decrease in 
the total area irrigated from wells of all kinds, in contrast with the neighbouring 
provinces of Bombay and the United Provinces, where the area has been 
increasing. The districts of Saugor, Nimar, Balaghat, and Betul account for 
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nearly half the increase. The area irrigated per durable well is not easy to 
estimate. In Nimar it is put at 6 acres. In Saugor at 4 acres. The statistics 
give no help, as there are no separate figures of area for durable and temporary 
wells. ProbalDly as in Bombay the area irrigable by a single mot does not 
exceed 3 acres on the average. 

366. Depth of subsoil water .—There is no reliable information as to the 
depth of the subsoil water in different parts of the province, but in tracts where 
wells are in use the average depth appears to be under 30 feet; while over 
limited areas in the district of Nagpur and elsewhere, water is found at a depth 
of 10 or 12 feet. During the dry year of 1899-1900, the supply failed in many 
of the wells in the districts of Nimar, Betul, and Baipur; elsewhere the areas 
irrigated per well in that year appear to have been fairly normal. 

367. Extension of wells .—The exact reasons why well-irrigation has been so 
little resorted to in the past are not easy to determine. But the most probable are 
the abundance of the rainfall in ordinary years ; the former backward state of the 
country; the sparsity of the population; and, at least as regards the eastern dis¬ 
tricts, which in some respects resemble Bengal, the unsuitability of well cultivation 
for rice, which is their principal crop. There can be no doubt, however, that, at 
any rate in the western districts, there is some scope for the extension of well-irri- 
gatiou. Up to the present time the people have been left very much to themselves 
in this matter. Until the famine year, when 11| lakhs were given out, much of 
it for irrigational purposes, the grants of takam for land improvements of all 
kinds were very small. We cannot affirm that, were loans freely offered to 
assist in constructing wells, landowners would readily take advantage of them ; 
but the extension of well-irrigation in these Provinces is, we consider, of 
such importance that it should receive all the encouragement which can be 
afforded by liberal grants of tahavi, and, where good pause is shown, even 
by grants-m-aid or similar concessions. W^e agree with Mr. Craddock in 
thinking that if the matter be taken up energetically _ and prudently by 
the District Officers, on whose initiative the successful working of takam every¬ 
where depends, there is a considerable field for the extension of land improve¬ 
ment loans; and that in the nrar future not less than four or five lakhs per 
annum might he distributed with advantage, instead of the meagre sum of 
Bs. 80,000, which is all that has been spent in ordinary years up to the 
present. It is essential, too, that the annual allotments should be continuous and 
assured for a numlDer of years. If this policy, and the measures recommended in 
our general Chapters (V and VI) on private irrigation works and takam, are put 
into vigorous execution, only then, and not before, would we recognize that there 
must be difficulties connected with well cultivation which no liberality on the 
part of Government can overcome. In no circumstances, we fear, can irri¬ 
gation from wells in the Central Provinces be so widely extended as to afford any 
efficient protection against famine. At the best, it will in aU probability still 
be confined almost entirely to wheat, sugar-cane, and garden crops; and in some 
of the most suitable w'heat tracts water is only found at an impracticable depth. 

368. In the rice tracts especially, there seems to be but little hope of any 
considerable increase. Masonry wells for the irrigation of sugar-cane appear to bo 
on the increase in Sambalpur; but in the rice districts generally, wells would as 
a rule only be required to supplement other forms of irrigation. But such 
supplemental wells are, so far as we have seen, confined almost entirely to tracts 
in which winter rice can be grown. In the rice tracts of Madras and Hyder¬ 
abad wells under tanks are used extensively, but chiefly for the irrigation of the 
winter rice crop; though they are sometimes called upon to supplement the 
supply of the autumn crop when the rain or tank fails. In the Central 
Provinces wheat and other raU crops take the place of the winter rice crop of more 
southern parts, and these but seldom require irrigation. Although supplemental 
wells would be invaluable in a dry year, we fear that the cultivator— 
certainly the cultivator of Chhattisgarh—is but little likely to go to the 
expense of providing a masonry well, and the appliances necessary for weU- 
irrigation to which he would only have to resort in an occasional year. Even 
temporary wells, which it should often be possible to construct in a few days in 
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tlie vicinity of a tant, appear to have been dug in very small numbers to save 
the rice crop during the recent famine. But there are no doubt many tracts, 
where there is at present no well-irrigation, and in which masonry wells 
would be made if their advantages were better known; and even in Chhattisgarh 
it may be possible to do something towards developing the construction of 
supplemental wells under tanks where the subsoil does not admit of the con» 
struotion of temporary wells. In all such tracts we think that Government 
might assist in introducing the use of wells, by giving very liberal grants- 
in-aid to the first cultivators who are willing to construct them, and even, in 
some special cases, by bearing the whole cost of construction. 

369. Bor the increase of inngation from temporary wells what is required is 
energetic encouragement in years of drought and short rainfall. In such years 
District Ofiicers should have liberal grants placed at their disposal early in the 
rahi season; they should tour among the people and distribute the money on the 
spot to persons of respectability and sufficient resource to pay back the trifling 
sum advanced; and in order that there may be no delay, the tracts in which such 
advances are likely to he useful should be mapped out beforehand, and clear 
instructions issued regarding the measures to be adopted. 

Bield Embankments. 

370. Cost, mlue, and area emhanhed.—^ioidL embankments are not usually 
classed as irrigation works, nor are the areas protected by them included in the 
annual returns of areas irrigated. But, practically, they are next to tanks 
the most important form of irrigation works in the Central Provinces ; and 
they certainly afford substantial protection to one description of wheat lands, 
in a cheaper form than would seem to be possible by any of the recognized 
classes of irrigation works. 

371. At a rough estimate there are about 600,000 acres of embanked fields 
in the province, of which about two-thirds are in the district of Jubbulpore, and 
the remainder chiefly in Narsinghpur and Darnoh. Rice fields, which are 
generally surrounded by small ridges, a foot or a foot-and-a-half high, are not 
included in tins area. The regular embankments, three feet or more in height, 
are confined almost entirely to the wheat lands ; their chief function being to 
hold up w^ater on the field, and thereby ensure a sufficient supply of moisture in 
the soil for the germination and sustenance of the crop. But, in addition, 
the soil is fertilized by deposits of silt, and, provided the water is held up to a 
sufficient depth, leans grass and weeds are eradicated ; while the thorough 
saturation of the fields reduces considerably the cost of cultivation, and often 
indeed even renders ploughing unnecessary. Occasionally, in the more level 
lands, a catch crop of rice is taken before the rabi crop is sown. Embanked 
fields are said to be more liable to suffer from rust than those which are not 
embanked; but there is a general consensus of opinion that over a series of 
years the gains from the system of embanking are greater than the loss. More 
than one of our witnesses has stated that, on an average, embanking doubles 
the outturn. 

372. The protective value of these works was fully established during the 

recent famine, when the embanked tracts fared, on the whole, better than any 
others in the province. The wheat lands of the Jubbulpore —a large 

tract which is almost completely embanked—-yielded in 1896-97 a full crop, 
and even in 1899 a very fair outturn. Again, two large embankments made 
in 1897 by Seth Nathu Bam, a malgnzar in the Saugor district, protected 
his village so effectively that he not only kept his tenants on the land, 
but paid all his revenue in the year 1900, when his neighbours both 
lost many of their tenants and failed to pay their assessment. In those 
districts which are specially addicted to the rapid spread of leans, em¬ 
bankments have a very special value if made either during or immediately 
after famine. There are indeed parts of the famine-stricken areas in which, 
without the aid of embankments, recovery from the effects of recent famines 
may be indefinitely postponed, Bor an immediate consequence of famine is the 
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enormous spread of leans ; and the famine-stricken and decimated population, 
with their starving cattle, arc quite unable to carry on the necessaiy campaign 
against the weed by means of thorough and persistent cultivation. The only 
resource for its extirpation is flooding through the agency of these embank¬ 
ments. 

373. The height and cost of the embankment depend on the slope of the 
ground. In the more level lands of Jubbulpore and Narsinghpur, the usual 
height is from 3 to 5 feet, and the cost of embanking is estimated at Ks. 10 
per acre submerged. In the uneven lauds of Saugor and Damoh, where water 
is often held up to a depth of over 10 feet, an embankment is a more serious 
undertaking. Some of the larger embankments, like those to whii-h we have 
just referred, submerge as much as 160 acres each, and practically form 
small tanks, from which, during the rainy season, the water is let out to irrigate 
rice or to saturate the fields below. But the banks are not provided with 
waste-weirs or with proper outlets, and in heavy rain they frequently .burst 
and the water runs to waste. The cost of these embankments in uneven lands 
varies generally from about Es. 20 to Es. 30 per acre submerged, but for some of 
the larger works it reaches Es. 60 or more. 

374. Sco'X^e for extension, —It seems very doubtful if the more friable 
black soils, such as are found in portions of the Nerbudda Valley and elsewhere, 
are suitable for embanking, but it is worth while to make experiments in them. 
There are, however, still to bo found in the districts of Saugor, Damoh, 
Narsinghpur, Hoshangabad, Nagpur, and parts of Wardha, and possibly also in 
Raipur and Bilaspur, large unembanked areas of the stiffer soils in which alone 
up to the present, embankments have been made. The practice of embanking 
fields has received a considerable impetus during the recent years of drought; 
and we have no doubt that, if immediate advantage be taken of the present 
feeling in its favour, a great deal of valuable protection can be afforded to the 
province at a very small cost. 

376. Measures for enoouragement. —Generally the State’s contribution 
might take the form of a grant-in-aid, equal to not more than half the total 
cost. The increased rental on embanked fields averages, we understand, about 
Ee. 1-4-0 per acre. TTic share of tliis which the State would eventually receive 
would cover the interest charges on at least Es. 16. But in many cases 
the landowner will be too poor to contribute even half the cost; and his 
estate may already be so heavily mortgaged that it would be unadvisable 
to grant him a loan for the purpose. In such cases, and e.speoially where 
lands have been thrown out of cultivation by the growth of kanst we 
think that Government might bear the whole of the cost, if the oon- 
stmetors of the embankment would agree to pay a small annual charge on 
the acreage benefited, the charge to come into force three or four years after the 
completion of the work. Similarly in tracts where embankments arc at present 
entirely unknown, but in which the conditions appear to be favourable for their 
construction, it will be necessary for Government to bear the whole cost of a 
few experimental works. But, in addition to encouraging the construction of 
new embankments, something should also be done towards restoring those which 
are breached and abandonal. In the Saugor district at least, these exist in 
considerable number, and many of them could be repaired at a moderate cost. 
Abandoned works of the kind are generafly to be foxmd in tracts where the 
advantages of embankments are already fully recognized, and, on principle, the 
people should be made to contribute something towards the cost of their repair. 

376. Arrangement for construction of new embankments. —In the design and 
construction of new embankments in uneven lands, the assistance of the Public 
Works Department will, no doubt, be necessary; and, in view of the impor¬ 
tance of such works as possible famine relief works, it is very desirable that the 
attention of the Department should be directed to them. But we think that, 
even in the case of the larger embankments, a considerable share of the work 
may safely be left to the people. At first, and until the Public Works oflSciala 
have had more opportunity for gaining the necessary experience, it will be best, 
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in locating the works, to depend on the advice of the local experts who have 
gained some reputation in that way. A few smart and keen men of this kind 
might indeed be employed as temporary subordinates in the Department. When 
the general location of the work has been settled, the necessary levels should be 
taken, and the estimates prepared by the Public Works Department; but the 
actual execution of the work could generally be entrusted to the malgwzar, to 
whom periodical payments would be made according to the quantities executed. 
Where the catchment area is large compared with the size of the bank, it will be 
necessary to provide proper waste-weirs and outlets, and as a general rule these 
should be constructed under professional supervision. The failure of existing 
embankments has been due, in almost all oases, to the absence of a waste-weir or 
to the want of a properly constructed outlet. We think that in the case of the 
large embankments which have already been made. Government might suitably 
recognize the enterprise displayed in their construction, by providing waste-weirs 
and outlets free of charge. 


(i >).—Famine works and programmes, 

377. Expenditure on works during thefamines of 1896-97 and 1899-1900. 

recent famines on works of all kinds 


The expenditure incurred durin 
was as follows :— 


hallways ...... 

l^oads ...... 

Coustruoting large irrigatiou tanks . 
Constructing small ditto . . 

Repairing and improving old irrigation tanks 
Village tanka and water-supply • . 

Miscellaneous ..... 

Total 


1896-97. 

1899-1900. 

Rs. 

Rs, 

17,144 

9,62,000 

80,53,541 

1,12,84,000 

» • * 

5,28,000 


6,45,000 


11,50,000 

5,a9,l48 

14,07,000 

« *« 

5,89,000 

. 85,99,833 

1,65,66,000 


The amounts shown include only the expenditure incurred on wages, and 
about 9| lakhs given in gratuitous relief to the dependents on works under the 
Public Works Department. 


378. Utility qf the works .—With the exception of some doubtful roads, on 
which 12J lakhs were spent, the works which were carried out in 1899-1900 
appear to have been generally useful. Compared with the figures for the 
previous famine, the most noticeable feature is the increase in expenditure on 
irrigation works. In 1896-97, the total expenditure incurred by the Public 
Works Department in connection with works of irrigation was under half a 
lakh; while under the direct agency of the Civil Department, only 101 sm all 
tanks were constructed or improved. In that famine the bulk of the work of 
tank improvement was carried out by private persons by means of special famine 
loans, w'hich were granted free of interest, with, in most oases, a remission of 
one-fourth or one-fifth of the principal. By means of these loans, which were 
given out to the extent of over 11 ^ lakhs, a great deal of useful work was done 
in repairing tanks in the rice districts, and in coostruoting field embankments 
in the wheat tracts. But on the whole the expenditure on irrigation works 
was insignificant. In the recent famine every endeavour was made to substitute 
tank for road work. In the absence, however, of a detailed programme of irriga¬ 
tion works, road work, in spite of every effort, still remained the chief resource. 
Nevertheless, compared with the previous famine, a considerable advance was 
made in the expenditure on irrigation works. As already noted, over 63 - lakhs 
were spent on the construction, or partial construction, of 10 large tanks in the 
Clihattisgarh division; and over 18 laklis, on the construction, improvement, or 
repair, of about 3,260 smaller tanks. These smaller works have already resulted 
in very considerable benefit to the areas commanded by them. None of the 
large tanks were finished before the close of the famine. We have already 
recommended that a few of the most promising should now be completed as 
experimental works. 
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379. Famine programmes .—The famine programmes for 1901, which were 
laid before us, provide relief for 874 million units against 100 millions actually 
relieved in 1899-1900. Out of this total number of units, irrigation projects 
provide for 355 millions; railways for 275 millions; roads for 236 millions; 
and village tanks, which remained over after the recent famine, for 9 millions. 
The detailed programme for each district is accompanied by a small plan 
showing clearly the position of each work. The programmes, which had been 
prepared in the Public Works Department, were, however, still incomplete as 
regards village works, the selection of which is left to the civil authorities, 
from whom lists were shortly expected. They are also incomplete as regards 
forest works, which in more than one district formed an important feature in 
the late relief operations. The inclusion of these classes of works, and of a 
complete scheme of irrigation works, will make the programmes very complete, 
and null provide employment on really useful works for larger numbers than 
are likely to require relief in any single famine. For the reasons specified in 
paragraph 372, we consider it of importance that field embankments should 
form a prominent feature of any famine programmes for the districts, such as 
Saugor, in which they are likely to be of value. Even the smaller embankments 
are likely to form a useful class of village work; while the larger, for which 
apparently there is considerable scope, are as good a form of employment as a 
tank hand. It may be objected that embankments, although constructed by the" 
State, will benefit the landholder in whose estate they are situated. Put this 
consideration ought not to stand in the way. The chance of getting some in¬ 
crease of rent will probably induce the landholder to give up the land 
required for the work, free of charge ; and, at the next settlement, Government 
will obtain some return for its outlay in the shape of increased revenue. 



Chapter XVUI.-BENGAL. 


380. I>e8cription.^^\i.Q vast territory which is comprised in the Government 
of Bengal, with its 73 millions of inhabitants, presents very different conditions of 
agrienlture. Chiefly consisting of a great plain raised little, if at all, above the 
sea in the east, it slopes gently towards the north-west to a level of about 200 ft. 
in a distance of 450 miles. In the north it skirts the foot of the Nepal Moun¬ 
tains, east of which it ascends 7,000 ft. to Darjiling. In the south the large 
province of Chota Nagpur and the Hinterland of Orissa contain much broken 
and hilly country, covered with forest and very thinly peopled. Through the 
heart of Bengal flows the Ganges, fed by the Gogra, the Gandak, and 
ma ny minor rivers, till it mingles with the Brahmaputra from the north ; 
and the two rivers together traverse and form the great Gangetic Delta. 
Throughout almost the whole country, rice is the food of the people, 
and the chief crop sown. It is liable to failure when there is along break 
in the monsoon. Were it not for this, and for the density of the population, 
Bengal would require little or no famine protection. Where rice is grown 
throughout India it is usually benefited by regulated irrigation ; but it may be 
said generally for Bengal, that east of the longitude of Calcutta there is no 
need whatever for artificial irrigation. In this part of Bengal the average rainfall 
is nowhere less than 64 inches, and it rises to 65 inches and 76 inches as one 
proceeds eastward, till at Chittagong it exceeds 100 inches. In Orissa the rain¬ 
fall is about 60 inches, and until the disastrous year 1806 that province was 
considered immune from famine. The western portion of Bengal, forming the 
Commissionership of Patna and generally known as Bihar, bears a much closer 
resemblance to the districts of the United Provinces on the west, than to those 
of Bengal on the east. Here serious droughts have frequently occurred; espe¬ 
cially in the districts bordering on Nepal in a zone of about 60 miles in width, 
extending from the Gandak to the Kosi, a distance of about 220 miles. 

381. The irrigation fields of Bengal may be conveniently divided into five 
sections— 

(i) Orissa and Midnapur. I (iii) Bihar, south of the Ganges. 

(ii) The Damodar river works. ! (iv) Bihar, north of the Ganges. 

(v) Chota Nagpur. 


Section I.-THE CANALS OP OEISSA AND MIDNAPUE. 

382. The Orissa Canals .—It lies beyond our terms of reference to enter on 
the history of these canals further than is necessary to point a moral for future 
guidance. The first proposal to employ the waters of Orissa and Midnapur for 
irrigation came from the fertile brain of the late General Sir Arthur Cotton, who 
was deputed to visit the province in 1858, with the object of giving advice as to 
controlling the flood waters of the Mahanadi. He recommefided the construc¬ 
tion of a complete system of irrigation and navigation canals, following the 
principles then being carried out in the deltas of the Godavari and Kistna. 
He estimated that an area of 2|- millions of acres might thus be irrigated, and 
that navigation might be opened up between Orissa, Midnapur, and Calcutta, 
for the sum of £1,300,000. Here aa elsewhere, Sir A. Cotton attached special 
importance to making the canals navigable ; and considering how completely 
Orissa was out off from the rest of India—without roads, rail roads, or harbours, 
and traversed by a succession of formidable and unbridged rivers,—and see¬ 
ing the success that had attended the navigation works of the Godavari 
Delta, one cannot wonder at the importance Sir Arthur attached to making these 
canals navigable. 

383. In 1860, the East India Irrigation and Canal Company was formed for 
the pm’pose of cariying out the works in Orissa, and water was first supplied for 
irrigation in 1865 ; but the works were not sufficiently advanced to be of any 
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real nse in the torriblo famine of 1866, beyond furnishing an excellent form 
of relief labour in the distressed districts. Before this it had become evident 
that the original estimate Avould be largely exceeded ; and, as the Company found 
dilhculty in raising further funds, the Government of India purchased the 
whole of the works for the su m of £1,089,650, and in 1809 the Company ceased 
to exist. 

381. Prom the first, irrigation in Orissa made very slow progress. Those 
who had enthusiastically quoted the successes of the Madras deltas seem to have 
forgotten that in the deltas the rainfall does not exceed 40 inches; while, as already 
said, in Orissa it amounts to 60 inches per annum. The works, however, pro¬ 
ceeded ; and in 1873 it was decided to provide for an irrigable area of 1,140,000 
acres in Orissa (exclusive of Midnapur), at an estimated cost of 440'88 lakhs of 
rupees. This area was to include 500,000 acres in th(i Balasore and Puri sec¬ 
tions of the scheme, which had not then been put in hand and were soon after 
abandoned. The works completed up to date are said to command an area of 
576,264 acres, the maximum discharge of the canals being 6,058 cusecs. The 
average area irrigated during the five years ending 1900-01 has been 196,973 
acres, aU practically contained in the Cuttack district. The maximum (in 
1900-01) has been 203,540 acres. The total capital cost, exclusive of interest 
charges, has been Rs. 2,64,46,(il7. 'I he average annual working expenses for the 
last five years are Rs. 4,91,830. The average gross revenue from all sources for the 
same period has been Rs. 4,67,913, so that the working expenses have not been 
fully covered. Of the revenue Rs. 2,77,756, or 69 per cent., has been on account 
of water rate, Rs. 1,63,240 or 35 per cent, on account of navigation dues, and the 
rest on account of minor receipts. The maximum water rate in any one year 
has been Rs. 2,87,812. The annual charges for interest now exceed lOa- lakhs. 

385. The Midmpur Canals, drawn from the Kasai river, were at an early 
stage separated from those of Orissa and treated as a distinct project. The 
first estimate for these works, that of November 1869, amounted to Rs. 23,65,693, 
inclusive of all charges, for which sum it was calculated that 173,165 acres per 
annum would be commanded. The maximum discharge of the canal is 1,6U0 
cusecs. These estimates have been repeatedly revised. The capital cost, exclu¬ 
sive of interest, now stands at Rs. 84,73,427, and the annual working expenses, 
on the average of the last five years, at Rs. 2,40,299. The average area annually 
irrigated for the same period hUvS been 73,280 acras, and the maximum 
91,217 acres (in 1892-93). ^fhe average gross revenue has been Rs. 2,60,530, 
of which Rs. 1,16,530 or 46 per cent, are on account of navigation dues. 

386. Irrigated areas .—We do not propose to consider here, at any length, 
the reasons why these canals have fallen so short of the expectations which were 
general when the Company uas constituted, although even at that time many 
warnings were given that the undertaking could not possibly be directly 
remunerative. There arc, however, two points, regarding the Urissa Canals, 
on which some remarks may be offered—the smaUness of the area for which 
water is taken, and the lowness of the rates which are charged for irrigation. 
As already stated. Sir Arthur Cotton originally estimated that 2^ millions of acres 
might be irrigated ; but the average area is less than 200,000 acres. His 
estimate was doubtless a very rough one; and it probably included every acre of 
land within the Mahanadi Delta, and in the tract to be commanded by the Midna¬ 
pur Canals, without reference to the question w^hether it was cultivable or would 
take water. The areas shown in the revisal project of 1873 were estimated on the 
assumption, for which there was little warrant, that 500 acres in every square 
mile would be irrigated, so that the gross area commanded by the whole project 
was approximately 1,460,000 acres, or 820,000 acres excluding the Balasore and 
Puri sections. The area actually commanded by the present system of chstribu- 
taries is estimated at 524,000 acres, of which only 264,000 acres, or about 320 
acres per square mile commanded, arc irrigable. The balance is cither unculti vable 
or lies too low to take irrigation or too liigh to be irrigated otherwise than 
by lift; and lift irrigation is hardly practised at all. It is doubtful therefore 
whether the average area that can be irrigated by the present canals can ever 
exceed 250,000 acres. There is, we understand, no difficulty in regard to the 
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supply, which is generally sufficient for all the land that is ever likely to take 
irrigation. 

387. Water-rates—'ThG question of the rates to be charged for water does 
not appear to have been considered at the time that the Company was formed; 
and the Directors were prepared to leave the matter to be settled while the works 
were in progress. A-fter the works were taken over by Government in 
1868, a scale of rates was notified which in practice proved to be pro¬ 
hibitive, viz., Es. 6 per acre for sugar-cane, Es. 6 for certain other crops, and 
Es. 8 for any single crop not remaining more than six months in the 
ground. In 1872 a system of annual block leases was introduced ; the rate 
charged for every acre comprised in the block being Ee. 1 or Ee. 1-8, according 
as the lease was entered into before or after the 1st May. This system has been 
gradually modified to that which is now in force. The present practice is to 
give long term block leases, which often extend to iO years, but to discriminate 
between the various classes of land forming a block. Thus lands lying so low 
that they never require irrigation, although w^ater may often flow into them, are 
excluded from assessment; while a special rate of 8 annas per acre is charged on 
those lands which derive benefit from irrigation only in exceptionally dry years. 
The rate charged for other land, or the ruling rate, was until recently Ee, 1-8 per 
acre, but it has been raised to Ee. 1-12 in 1902-03. Higher rates are charged 
for single season leases, or for water taken between 1st April and 16th June ; but- 
the average or all round rate is about 3 annas less than the ruling rate, and it 
amounted to Ee. 1-5 only during the three years ending 1901-02. The long 
lease system is well suited to these canals, as it tends to prevent loss of revenue 
in seasons in wffiich irrigation is not required, and it appears to be popular with 
the cultivators. The fact nevertheless remains that after many years’ nursing 
of the lease system, it has not been possible to induce the Uriya cultivator to 
pay an average rate of more than Ee. 1-6 per acre for all the advantages of irri¬ 
gation and protection from floods which the canals confer on him; and that, even 
after a revision of settlement, Government has not been able to propose a greater 
enhancement of this rate than 4 annas. On the Godavari and Kistua Canals in 
the Madras Presidency, the average rate varies from Es. 4 to Es. 4-12 per acre 
irrigated. The rates on the Midnapur Canals are at about thesamepitch as those 
on the Orissa Canals; but there are no special rates for lands which derive material 
benefit from irrigation only in years of short rainfall; the all-round or average 
rate is therefore somewhat higher, and it amounted to Es. 1-9-6 per acre during 
the three years ending 1901-02. There is little prospect of any early increase in 
these rates ; although a gradual enhancement may be justified now that the 
country has been opened up by railways, and the backward Uriya been brought 
under influences which will encourage a higher class of cultivation. But even 
if it were possible to raise the average water rate to Es. 2-8 per acre, to increase 
the irrigated area to 260,000 acres and to reduce the annual maintenance charges 
by 20 per cent., the return on the capital expended would be less than 1 per 
cent. 


388. Navigation .—It is not probable that by the exercise of any economies in 
the construction of the canals of Orissa, they could ever have been made to pay to 
the State a profitable return on the capital spent on them. But we think it 
right here to call attention to one very large item of expenditure which, 
with the light of the experience of late years, we believe might have 
been greatly lessened, if not avoided altogether. We have said above 
that it was not unnatural that Sir Arthur Cotton should have attached 
much importance to the canals being made navigable. Thirty years ago this 
opinion was probably shared by all the most capable irrigation officers in 
India. Now, it may be said that excepting the deltas of the Godavari and the 
Kistna, there are no irrigation systems in the country in which canal navigation 
has yielded any financial return on the capital employed on it, or—a matter of 
more importance—in which it has really proved a boon to the people of the dis¬ 
tricts traversed. It might have been expected that if navigation could be 
a success anywhere, it would be in Orissa. But from the evidence we 
obtained on the spot, it is clear that, after 30 years of a very fine system of 
navigable canals, the people have not taken to navigation. “ They send their 
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grain by carts ” said one witness. “ The chief means of transport iir Orissa are 
pack l)uJIocks ” said another. “Even when tJicy can get canal water to pnt 
boats. on tlicy very seldom use the boats. This is a province in which boats are 
very little used.”* Since the opening of the railway through Orissa, the navigation 
receipts of these canals have diminished from Its. 1,91,100 in 1897-98 to 
Es. 78,153 in 1901-02, and there is no likelihood of nav gation ever proving of 
much value. The navigation establi.shment costs about Es. 10,000 per annum. 
I’he rate of tolls is about 2 pies per ton per mile. 

389. Value of the canals .—A fair test of the value of irrigation to a district 
is to bo found in the increase of the rent obtained for the land. On this subject 
Ave have fortunately very detailed information in the able report of ^Ir. S. L. 
Maddox, I.C.S., who surveyed and settled the province of Orissa between 1890 
arnl 1900. Mr. Maddox states-— 

There i.s little, if any, evidence of oeneral enhainiement of rents on the "round of irrigation 
or of higher rates in irrigated than in unirrigated villages, thoirgh there is (U’idenec that rent- 
rate.s have risen more jn the protected and irrigatetl tracts than in the unprotected and unirri¬ 
gated. There is, however, some reason to think that irrigation causes tiro lowest rents to rise 
and in fact has a tendency to e jualize i*ents throngli an irrigated are.x * * * * It 

will be seen that the increase of cultivation is <!ortainly no greater in the protected and irrigated 
group, and all the inciuirie.s made have failed to elicit any evidence of a sub.stantial exten¬ 
sion of cultivation to lands which but for the canal water were not likely to have been 
reclaimed.* * * Amidst the mass of eoullieting information on the subject of tlie increast; 

of rent-rates one fact alone can be held to be abundantly proved, and that is that the case^ in 
which a zamindar has openly enhanced rents on the ground of the accessibility of canal 
water or has im^wsed an irrigation cess of his own are very rare. 

Elsewbore in India the rents of irrigated are sometimes two or three 
times those of unirrigated land. Here in Ori.ssa, despite the ineroascxl crop and 
the assurance against drought, the tenant declines to pay a higher rent, 
and Avill only pay a ■very small water rate for the privilege of irrigation; nor has 
it been possible to increase this rate at settlement by more than four amras. 
It must be inferred then that the profit due to in-igation has been very small. 

390. It must not, however, be assumed that these canals are of no value to 
Orissa, The value of the protection from ftootls afforded by the embankments 
is even greater than that of the protection from drought which is afforded by 
the canals. Were so terrible a calamity to befall Orissa again as that of 
18(55, the province would be in a far bettor position to withstand it. It is 
true that the irrigation is almost entirely confined f;o the Cuttack district. Jt 
hardly extends to Ealasore in the north, and not at all to Furi in the south. But 
it is certain that the assured produce of 250,000 acres in the heart of the province, 
would largely influence the grain markets right and left. Cuttack is now 
connected by two navigable canals Avith False Point, one of the very few 
good anchorages on the whole coast of India. It is connected with Calcutta by 
another canal AAdiich touches also the seaport of Chandhalli; Avhile the laihvay 
places Calcutta within a few hours’ reach of Balasorc, Cuttack', and Puri. 

Scope ion ruuTnER exten.sion of iiibigation. 

391. Coast dislricts. -Considering these facts avo arc of opinion that there is 
no urgent need for further famine protection to the plains of Orissa; and indeed 
that there are fcAV parf,s of India more secure, or in which the value of irrigation 
hears so small a proportion to its cost. We.think that good might be effectc'd by 
multiplying the number of irrigation sluices in the great flood embankments 
that lino the rivers, in order tliat the land protected from destructive inunda¬ 
tion may not be deprived of the beneficial inundation. Should it he considered 
necessary still further to protect Orissa, the A'olume of its rWers has not been 
exhausted, and irrigation might be cavvied into Ihni and extended in Balasorc 
for probably a not unreasonable sum. But avo do not recommend those exten¬ 
sions in the face of the far more important projects on which capital may he 
better expended. 


* Evideuee of Babu Jamini Mohua Das, Deputy Collector. 

A. 
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392. Angul What has been said in the preceding paragraphs applies 

only to the aliuvial plains of Orissa and Midnapur, forming the deltas of the Maha- 
nadi, the Kasai, and other large rivers. But, inland of the Orissa deltas, is a very 
large tract of country, generally hilly or undulating, containing much forest with 
a scattered and backward aboriginal population. The greater part of this is 
included in the Government lands of Angul, which cover about 1,700 square 
miles, and are administered by a Deputy Commissioner. The people of this 
district are not so dependent on cereal harvests as those in the plains, the 
products of the forest going far to help them in times of drought. But when, as 
in 1899-1900, there is not only a failure of the rains, but also, of the mango and 
mahua crop, the distress is severe. The average rainfall in Angul is 55 inches. 
Further south in the Khondmal HiUs it is as high as 67 inches. A certain 
amount of irrigation is effected in Angul by placing dams across streams and 
valleys and storing rain water. It is said that there are 603 private tanks, the 
largest of which waters about 100 acres and that 16,200 'acres of cultivation 
depend on them. An annual grant of Bs. 4,000 is given for making and repair¬ 
ing the dams, which in the opinion of the Commissioner and Deputy Commis¬ 
sioner is a sum quite inadequate to the wants of the district. Angul is 64 miles 
from the nearest railway station, and in this distance two large unbridged rivers 
have to be crossed. The country is very badly supplied Math roads, and they are 
considered of more importance than irrigation works. There is no District 
Engineer in Angul, and we think it might be an instruction to one of the Exe¬ 
cutive Engineers at Cuttack to visit it periodically, and to render assistance in 
designing and carrying out such roads and irrigation works as are required. 
They umuld probably be of a very cheap and simple nature. The annual revenue 
of Angul is Es. 86,000. In the year 1889-90, Es. 36,000 were spent on 
famine relief, and in the year 1899-1900, Es. 21,000. 

393. Turi district. —A considerable portion of the Puri district lies above the 
reach of any delta irrigation, and of this an area computed to exceed 66,000 acres 
is irrigated from tanks and hands. In this part of the district lies the Government 
Estate of Khurda, which has an occupied area of 254,000 acres. The irrigation 
works are said to be in need of repair, and, in our opinion, loans should be offered 
to the landowners to enable them to repair existing works and make improve¬ 
ments ; while an example should be set upon the Government Estates, the 
requirements of which should be investigated under professional advice, and 
money should be allotted to execute such works as are likely to be beneficial. 


Section IT.—THE DAMODAE EIVEE WOEKS. 

394. Proposed storage works on the Pamodar river. —The Damodar 
river rises in the Eanchi District of Chota Nagpur, and floM's through 
that province and through the districts of Burdwan, Hughli, and Howrah, 
pining the river Hughli some distance below Calcutta. The rainfall of 
its catehment basin varies from 55 to 65 inches per annum. The flood 
discharge of the river is as high as 470,000 cusecs flowing for 3 days. In 
March it diminishes to less than 100 cusecs. The first proposal for dealing 
with the waters of the Damodar river was made in 1866, and its object was not 
irrigation, but the construction of a Navigation Canal to connect Calcutta with 
the coal fields of Baniganj. This led to the idea of irrigating from the 
canal, and thence to that of storing and controlling the enormous floods which 
occasionally cause very great damage. The Navigation Canal from Uaniganj to 
Calcutta, and the storage reservoirs on the Upper Damodar, have never yet been 
made, and since the development of raEways it is unlikely that the former 
ever will be made. 'J'he control of the flood waters of the Damodar by storage 
reservoirs may well be worthy of consideration, but it is beyond the scope of our 
inquiry. 

396. It may be observed, however, that the irrigating capacity of reservoirs con¬ 
structed mainly for the purpose of counteracting floods must always he very small 
in comparison with the storage provided. The capacity required for effectively 
controlling the floods of the Damodar has been variously estimated as from 60,000 
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to 100,000 million cubic feet, but the lower amount is probably the most that 
would ever be seriously contemplated. Jt is an almost necessary condition of such 
a reservoir that as much as possible of the stored water should berua off as soon 
as a great flood has passed, so as to leave room for the interception of as much 
as possible of the succeeding flood. Allowing for this, and for the 
amount that would have to ho reserved for maintaining navigation both on the 
proposed canal and on the Damodar itself, the volume available for irrigation 
would be small and uncertain when compared with the capacity of the reservoirs. 
These would be situated in the rooky, hilly country of Chota Nagpur, and it 
cannot be inferred that suitable land would be available for irrigation in 
every valley in which a reservoir «as constructed ; for the sites would be selected 
more with reference to the facilities which they offered for impounding flood 
waters, than with a view to the probable demand for irrigation. Lastly, the 
value of irrigation in this part of Bengal, as measured by the amount which the 
pfeople are \A'illing to pay for it, is so small that the irrigation revenue derivable 
from the costly works jiroposed would not by itself go very far to justify their 
constimction. If now, or at any future time, the construction of these reservoirs 
should be proposed as part of a scheme for extending or improving water com¬ 
munications in Bengal, and for moderating the floods of the Damodar, 
account would no doubt be taken of any irrigation that can be effected 
from them, and of the revenue thereon that may be anticipated; but this 
must be regarded as a subsidiary matter. W c are unable, on tbc whole, to 
recommend the construction of those works on the ground of their value as 
a protection against famine. 

396. The Mien Canal.-‘^\iQ employment of the Damodar waters for irriga¬ 
tion has come about in quite an indirect way. The districts of ffurdwan and 
Hughli had been suffering for some years from a very severe epidemic of fever, 
attributed to the stagnant and insanitary condition of old river-beds and minor 
drainage lines. It was believed tliat this state of affairs might be improved 
if a supply of fresh water for drinking and other purposes could bo thrown in 
from the Damodar; and this ultimately led to the construction of sluices on 
the left bank of the river at Jujoti, 8 miles above Burdwan, by which Avater was 
admitted into a nala, whence by fiuther sluices and a weff it was passed on into 
the Eden Canal—a work opened by the lute Sir Ashley Eden in 1881. Twenty 
miles further on the u ater is discharged into two natural drainage streams. It 
must he remembered then that the Eden Canal was not intended for irrigation 
but for sanitary purposes. Nevertheless during the last 10 years it has been 
largely used for imgation. 

397. The cost of the Eden Canal up to date has been Rs. 7,82,161. The 
average annual charges for maintenance, establishment, etc., in the last five years 
have been Bs. 57,453. The area irrigated per annum is on an average 25,975 
acres. It was as high as 71,333 acres in 1892-93, and the year following as 
low as 11,739 acres. The a\ crage gross revenue from water rates amounts to 
Rs. 30,650. Wc were assured in evidence tliat there was a great demand for 
irrigation on the Eden Canal, but we had no evidence that the irrigators would 
he willing to pay more for their water than they now do, that is, about a rupee 
per acre. 

Extension of wokes. 

398. Proposed weir across the Damodar .—There is no weir aoross 
the Damodar at the head of the Eden Canal. This is evidently a groat 
want, for without a weir there can never be any certainty of securing 
the supply required for the caual, Mr. Macouchy uotes that iu 1902 
while there was a volume of <1-,000 ousccs passing down the river, the 
supply entering the canal was only 80 cnsecs, about one-tenth of what it 
should have been. The cost of a weir at Jujoti would not be less than 8 lakhs 
of rupees. Mr. Horn, the Cliief Engineer, is of opinion that it would be better 
to make the Damodar weir at Raniganj (a much oheaiier site than Jujoti) and 
to take the head of the Eden Canal up to tliis ])oint, a distance of about 46 miles. 
He adds—“ There is mucli more likelihood of water being in demand for irrigation 
between Raniganj and Burdwan as the country is much drier, and the land 
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\voiii(l derive niuoli more benefit from the fertilizing Damodav silt than loWer 
down.” We are of opinion that the imgation system of (lie Eden Canal can never 
be satisfaetory nntil (here is a weir across the river at its head sluices. But this 
canal is. not retjuired for protection against famine, and until the irrigators are 
rea(.ly to pay for the water a rate sufficient to ensure a fair return on the capital 
cost, we cannot recommend Government to incur this outlay. 


Seci'Iojj IIL—BIHAE,, SOUTH OE THE GANGES. 

399. Geim'al conditions.—HlxQ jiroviucc of Bihar, forming the Patna Bivision, 
is under very different climatic conditions from those prevailing in the catchment 
basins of the Mahanadi, Kasai, or Damodar. Here the rainfall varies from 13 to 
50 inches, only exceeding this amount in the narroiv zone under the Himalayas. 
South of the Ganges it does not exceed 45 inches. The three districts now to l)e 
considered are Shahabad, Patna, and Gaya. They have an area of 11,100 sciuare 
miles and a ])opulation of 5,617,611; and in thase (hree districts lies the most 
important iri^igation system of Bengal, that of the Sone Canals. Judging from 
the extent of relief operations in 1873-71 and in 1896-97, famine has never 
beeji severe in modern times throughout this tract. No persons were employed 
on relief works in Patna in 1873-71, nor in Gaya in 1896-97, and in the latter 
year only 12,000 people wore employed in the rest of the tract. 

400. The Sone Canals,—The idea of using the waters of the river Sone for 
irrigation originated about 50 years ago with the late Colonel C. H. Bickens, Il. A., 
and for many years the subject was luider discussion. The project Avas undertaken 
by the East India Irrigation and Canal Company, but was handed back to Govern¬ 
ment in 1868, and work was not actually connnenced imtil the following year. 
Sufficient progress had been made to allo^v of water being supplied through breaches 
in the banks of the Arrali Canal to the parched fields in the drought of 1873, and 
the canals Avere completed a few years after. They carry a maximum vohnne of 
6,350 cusoes. About 80 per cent, of the irrigation lies in the Shahalmd district, 
11 per cent, in Gaya, and 9 per cent, in Patna. Here., as in the case of the Crissa 
Canals, the early forecasts of outlay and revenue soon proved fallacious. By cur- 
(ailing the scope of the project Colonel Dickens’ estimate of cost of 1861 has not 
been exceeded. But, whereas in October 1875 the Government of India antici¬ 
pated a yearly irrigated area of 1,043,680 acres, the average of the five years 
ending 19(.)0-01 uns only 483,181 acres, and the maximum ever attained rvas 
555,156 acres, in 1890-97. Tire cultivated area commanded by the canals is 
1,354,302 acres; so that about one-third of this is watered every year. 

401. The total capital cost of the Sone Canals up to 31st March 1902 has 
Ircen Ks. 2,67,62,426. The annual charges for maintenance, ivsvenue manage¬ 
ment, etc., amount to .lls. 6,04,804, taken on the average of the three years 
ending 31st March 1902. The total annual revenue calculated for the 
same "period is Us. 11,12,278, leaving a net revenue of lls. 5,07,474 equivalent 
to an interest of 1‘89 per cent, on the capital outlay. Here, as in Orissa, a very 
largo sum Avas sacrificed to making the canals first class navigation lines. The. 
Chief Engineer estimates this sum at one-quarter the whole capital outlay 
or Es. 66,85,606. The Bu^iar and the Patna Canals radiate from one point 
(Dehri), and reach the Ganges about 80 miles apart. The Arrah Canal starting 
from the same point floAVs between the two. It is diflicult to see hoAv navigation 
on this intermediate line, requiring a lockage of 160 feet, could over have been 
expected to pay. The navigation receipts have beeir seriously affected by the 
0 })ening of the Moghul Serai-Gya EaihA’-ay. During tlui four years ending 1899- 
1900 they averaged Bs. 87,600; but they fell to Es. 36,507 in 1900-01, and to 
Es. 23,595 in the folloAving year. The average cost of navigation establish¬ 
ment only is Es. 15,000 per annum. There are 218 miles open to navigation ; 
and the average rate of toUage is about 2'2 pies per ton mile. 

402. Before the completion of the canals, it AVas anticipated that the chief 
demand for,Avatcr AAi'ould be for the rabi or oold weather irrigation, as had been 



found to be the case on the irrigation Avorks of the Punjab and [Jnited Provinces. 
But it AA'as soon found to be otherwise; and now nearly 70 per cent, of the whole 
irrigation is for the Icharif or autumn crop which practically consists of rice, 
the average area of which in the last five years has been 334,565 acres, while 
that of the rahi crop has been only 128,616 acres. It is, at first sight, astonish¬ 
ing that the A;A«r(/’ii'rigation is not more extensive, for only once since the canals 
have been opened, has the water in the river not been sufficient to supply the 
full discharge of 6,000 ousecs, enough to irrigate 516,000 acres of rice. But 
this is easily explained. 

403. The hathia. —The universal practice in this part of Bengal is to run the 
water off the rice fields {nigar) in September; and after this the crop must get 
at least one watering during a period of 14 days, called the hathia, —gener¬ 
ally from the 2('ith September to the 10th of October. If there is a good rain¬ 
fall during this period the rice will mature unaided by irrigation. Otherwise 
it must receive AVater. The capacity of the canals is thus measured by the 
maximum area which they can irrigate during these 14 days. It is of no 
avail irrigating to their full capacity, say 516,000 acres, during July and 
August if they cannot water that area in 14 days in October. Should there be 
a good rainfall during this period, the 516,000 acres may mature. But if the 
hathia is a dry one, some of the crop will fail to obtain water and must perish. 

404. Former system of irrigation.— to the opening of the Sonc 
Canals, the country was Avatcred by a system still largely prevailing beyond 
the area of canal irrigation and in the neighbouring districts. The soil 
is that of the old alluvial system, and the surface of the country is 
slightly undulating ; a condition which lends itself to the formation of 
hands across the depressions, intercefiting the rainfall and forming a series 
of reservoirs, locally known as aharas. These are sometimes iurther supplied 
by ditches or canals, termed pains, leading water from the nearest drain¬ 
age stream. When the Sone Canals wore first opened, Avater Avas allowed to 
fill up the aharas, and to bo drawn thence on to the fields. But when it 
came to claiming water rates, the rayats maintained that they had only used 
rain and not canal water, and it Avas impossible for the irrigation officer to 
disprove it. It became necessary then steadily to discountenance the filling 
of aharas. 

406. —It was generally calculated that water would be 

given for 50 per cent, of the whole area of a village; and this irrigated portion 
Avas marked off into one or more well-defined blocks, for the irrigation of which a 
charge Avas made at a reduced rate per acre. The cultivator is supplied with 
water enough for his block, but he may not use it for irrigation beyond its limits, 
Conditions are laid down in each case, and among others it is noAv required that 
there shall be a Avell-defined village channel, and that the water shall not be 
alloAA^ed to escape into an ahara. These contracts have become very popular 
and are eagerly renewed, so that now 75 per cent, of the irrigated area receives 
water on long lease. 

406. Water-rates.~T\\Q present charges per acre irrigated for water on the 
Sone Canals are as folloAVs 

Es. A. 

Seven years’ le-ises for block areas, all crops between the 25tli June 

and the 25th of the next March . , . . . .28 

season leases between 25th June and 25th October . .38 

Mali season leases between I5th October and 25th March . .20 

Hot weather leases between 25th March and 25th June . ,48 

Ditto ditto ditto per watering . 2 0 

The last two rates were each increased by 8 annas in 1902. In ordinary 
circumstances avc can aa'^cII understand the policy of preventing canal 
water from escaping into aharas. It is a more wasteful system than carrying 
it direct to the field, and may easily lead to disputes as to rates. But we think 
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it might be possible to utilize the aharas during the month of Septeulbor, when 
there is abundance of Avater in the river, so that they may assist in meeting 
the great demand in the liathia. It seems to us that Avhen water is plentiful it 
would be wiser to encourage than to prohibit the filling of as many of these 
reservoirs as exist within the blocks; and that no extra charge should be made, as 
the effect will be to reduce the intensity of the demand when the critical time 
comes. As regards aharas outside the blocks, we observe that there is a sanc¬ 
tioned rate for water supplied by volume between 1st November and 15th 
March, one anna for every sixteenth of a cusec running for 12 hours, which 
is equivalent to a charge of Ee. 1 per 43,200 cubic feet, approximately the volume 
necessary to flood an acre one foot deep. The rate from 1st September to 31st 
October is four times as high. It is said that water is never taken for aharas 
under this rule. The system of charging is rather complicated; but it seems 
possible that it might be popularized if owners of aharas were allowed to 
apply to have them filled between certain dates, on payment of a fixed charge 
for each, according to size. The applications might be for one year, or for a 
suitable number of years, or until further notice; and the canal establishment 
would arrange to fill the aharas before the latest date fixed. We found that a 
similar system was in force on some of the Punjab canals for filling village 
tanks for watering cattle, etc., during the period of slack demand in April and 
May. In this case no charge is made, but there is a regular system of regis¬ 
tering the tanks and arranging for their being filled systematically when water 
can be spared. We cannot say how far the irrigated area can be extended by 
utilizing aharas as storage works before tho hathia sets in; but we think that the 
practice should lead to a considerable increase in the irrigated area and in the 
canal revenue. It is right to add that neither Mr. Horn, the Chief Engineer, 
nor his predecessor, Mr. Buckley, is in favour of this proposal. Apart from 
this, there are only two ways, by whio^ the hharif irrigation on these canals 
could be increased : 1st, by constructing storage works in the Upper 8one and 
increasing the discharging capacity of the canals when necessary; and, 2nd, by 
enforcing an extension of the hathia period from 14 to 21 days by restricting the 
supplies to the blocks, so far as this can be done without injury to the crops. 
We have no information to show what the cost of the former plan would be, as the 
question does not appear to have ever been seriously considered; but we do not 
regard it as in any way urgent, at any rate so long as water rates on these 
canals remain as low as they are at present. 

407. Mr. Horn thinks that the water-rates on the Sone Canals might 
be raised, and Mr. Hare, the Commissioner of Patna, would approve of 
the measure, provided it were carried out “ very gradually up to the real 
value of the water.” There appear to be strong reasons for believing 
that this limit has not yet been approached. The area commanded by these 
canals is under permanent settlement; and in the present state of the law 
the only means by which Government can obtain any share in the agri- 
oultm’al profits due to irrigation, is by means of an occupier’s rate, or 
charge for water supplied. Prom the first, special precautions have been 
taken to avoid tho sligMest resemblance of compulsion in respect of this rate. 
A cultivator is as free to take water at the prescribed rates, or to refuse it, as he is 
to purchase or refrain from purchasing manure. Elsewhere in India the fact 
that a field has been irrigated is in itself sufficient to justify the charge 
of a water rate ; but there is a special rule under the Bengal Irrigation 
Act wdiich declares that no charge can be made for irrigation unless a formal 
application has been received for water. A penal charge may be imposed 
in case of illicit or concealed irrigation ; but no charge can be made for what 
is knowm as involuntary irrigation. Owdng to the fact that irrigation is not 
indispensable in years of ordinary ramfall, and to the original backwardness 
of the cultivators in resorting to it, the rates fixed have been very low, and 
the present system of long leases has been developed; the holders of these 
leases having preferential claims to water during periods of high demand, such 
as occur in very dry seasons. These measures were wise and judicious ; but it 
appears to be no longer necessary to charge very low rates in order to educate 
the cultivators as to the value of irrigation. The area under long leases has 
been steadily expanding. During the three years ending in March 1896 it 
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averaged 271,652 acres; but in 1901-02 it amounted to 317,318 acres, 
although the rate was increased from E.s. 2 to Es 2*8 from the 1st April 1897. 
The increase of revenue has been gradual but continuous. It is now approach¬ 
ing its limit, as these leases are only given for the areas for which protection 
can be assured even in the driest years. The demands for such leases cannot 
in fact be fully met. During the three years ending 1901-02, applications 
were made for long leases for 25*2,393 acres; but the area for which applications 
were refused amounted to 112,648 acres, or to 44 per cent, of the area applied 
for. The Executive Engineer, Arrah Division, has reported tliat in that Division 
the canals are now practically leased up to their limit, and that any new lease can 
only be taken if it is very favourably situated. The demand for season leases is 
equally well maintained, and is equally near to the limit of the irrigating capacity 
of the works. In short, the demand on these canals is in a thoroughly healthy 
condition ; and it cannot be said that the failure of the project as a financial 
investment is now in any way due, as in Orissa, to a slack demand, or to the inability 
of the cultivators .to appreciate the value of irrigation. In such circumstances 
it is difficult to justify the low rates which are now charged. 

408. Recommendation to increase water-rates ,—The question may be 
considered from another point of view. Experiments on the outturn of irri¬ 
gated and unirrigated crops of rice and wheat have been made for many years 
in all the divisions of these canals. The general results of these experiments, 
after valuing the outturn at the average rates received by the cultivators, are 
as shown below;— 


AVERAGE VALITE OP ANNUAL OUTTURN (GRAIN AND STRAW) PER 

ACRE. 


Three years ending 

Ricb. j 

Wheat. 

Irrigated. 

Unirrigated. 

Difference. 

Irrigated. 

Unirrigated. 

Difference, 


Rs. 

Rs. 

Rs. 

Rs. 

Rs. 

Rs. 

March 1696 . 

63 

not observed 


36 

not observed 


„ 1899 . 

38 

24 

14 

43 

1 

38 

5 

„ 190a . 

34 

23 

11 

42 

32 

10 


The results in the last line are based on 989 separate experiments, of which 
409 were on irrigated, and 268 on unirrigated rice. Of the wheat experiments 
170 were on irrigated, and 142 on unirrigated lands. Details of experiments of 
this kind are of course always open to criticism, but there is no reason to suppose 
that the differences in favour of irrigation are on the side of excess; and, if it is 
time that irrigation increases the value of an acre of rice by Rs. 12, and that 
of an acre of wheat by Es. 7, there is room for a considerable enliancement of 
the water rates which are now charged, 

409. Question of an owners' rate .—We think it right to consider here the 
question whether on the Sone system, in addition or as an alternative to the 
increase of the water-rates, which generally fall exclusively on the occupier, an 
owners’ rate ought not to be imposed. We are aware that such a rate cannot 
be imposed without legislation, as the Northern India Canal and Drainage Act 
is not applicable to Bengal. The question of imposing such a rate in the Orissa 
system has, we understand, been already under discussion between the Govern¬ 
ments of India and Bengal; and the conclusion has been reached that in view of 
the fact that the greater part of the tract is under temporary settlement, and 
that at the last revision large enhancements were taken, it would not be expe¬ 
dient, at any rate for the present, to pursue further the question of levying an 
owners’ rate in that tract. Whether the question will ever be revived in Orissa 
is perhaps doubtful, since, in all provinces and tracts under temporary settle¬ 
ment, the State can, sooner or later, obtain from the landowners in the form of 
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an enhancement of the land-revenue their proper share of return for irrigation 
supplied to their lands. But the ease of permanently settled tracts, like the Sone 
area, is altogether different. 'I'he land-revenue is immutable; and, the irrigation 
revenue being derived solely from water rates falling wholly on the occupier, the 
landowner pays nothing to the State for any benefit which ho may have received 
from works which have been constructed at great expense by Government. Now, 
we find incontestable evidence that the landowner frequently, if not always, 
receives immense benefit from the irrigation provided on the Sone system. Mr. 
Oldham cites a case in which an owner admitted that a village, whion at one time 
brought him in only Rs, bjCOO, since the introduction of canal irrigation 
returns him Rs. 18,000 per annum. He knew of lands of which the 
rents had risen from Rs. 3 to Rs. 5 and Rs. 7 per higha, from the same cause. 
A Patna landowner admitted that the income of an estate, of which he was a 
shareholder, had risen from Rs. 8,000 to Rs. 23,000 in a good year. The Exe¬ 
cutive Engineer, Buxar Division, knew of cases in which rents had risen from 1 
annas to as many rupees; and the Superiuteuding Engineer instanced cases in which 
the rents had been quadrupled. Of course, in the case of non-occupancy tenants, 
the landowner has no difficulty in getting the enhancement; but our witnesses 
were of opinion that in spite of the provisions of the Tenancy Act, he con¬ 
trived generally to levy enhancement from the occupancy tenant as well. 
Enhancements, by contract with the landowner, are admissible in the case of such 
tenants; and the position of the landowner in valuable irrigated land is so strong 
that he can, no doubt with ease, obtain the consent of his tenant to any reason¬ 
able enhancement. Of course, where the custom prevails of paying rent in kind, 
the landowner obtains automatically, with the increase in the produce due to irri¬ 
gation, an increase in the quantity which falls to his share. Unless the evi¬ 
dence is altogether incorrect and misleading, the landowners of the Sone area aro 
enjoying immense advantages, for which they are paying the State little or 
nothing; and wo think that in justice to the general tax-payer, a serious endea¬ 
vour ought to he made to get something substantial from them. If it be 
alleged that to levy an owners’ rate would be an infringement of the permanent 
settlement of land-revenue, the reply seems to ho that there is no ground for 
considering the owners’ rate, any more than the occupiers’ rate, to he land-reve¬ 
nue. Both are payments for water supplied by the State. There is another 
difficulty which has heon brought to our notice, namely, that any rate or charge 
imposed on the owner is certain to be passed on by him to his tenant. This 
objection ought to be met so far as possible by strengthening the law for the pro¬ 
tection of the tenant. But if, notwithstanding all endeavours to strengthen it, the 
law still remains wholly or partially ineifective for such protection, we 
think that t!ie principle should be recognized that an owuers’ rate is legally and 
equitably leviable from the landowner; and that, unless serious administrative 
inconvenience would result, the rate should be actually imposed, and levied fro n 
him, whether he succeeds in passing on the charge or any portion of it to the 
tenant, or not. 

410. There appears to us to be a very strong case for taking a larger irriga¬ 
tion revenue from the Sone Canals, either from the owner or the oocupier, or 
from both, The interest charges on the Sone Canals to the end of 1901-02 have 
exceeded the net revenue by Rs. 2,15,44,697. During the three years ending 
March 1902, the average annual excess of interest charges over net revenue 
amounted to Rs. 5,2(5,024; so that, until measures are taken for increasing 
the net revenue, these works are likely to impose a constant annual charge of 
about 6 lakhs on the State. The average annual amount of the water rates during 
the same period has been Rs. 10,26,459, on an area of 481,.S33 acres, or an 
average of Rs. 2'16 per acre. If this average rate could be increased 
by 50 per cent, or to Rs. 3-4-0 per acre, or if an owners’ rate of about Re. 1-1-0 
per acre could be imposed, the charges for interest would be fully covered 
in future. It may not be possible to make such an increase all at once. But 
we think that the question of making some progressive advance on the present 
rates deserves early consideration ; and that an even higher average rate than 
Rs. 3-4 may be eventually contemplated and will be paid without difficulty. 
The canals have done a great deal for this tract. They have afforded it 
absolute protection against famine; and they have greatly increased the profits 
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of ctiltivation, and the material resources of the community. Although the 
work has been so far unprodindive, we tlunk that its construction has boon fully 
justifietl by its great protective value. Were it possible to find two unirrigated 
districts in precisely similar conditions as Orissa and Southern Biliar, wc should 
hesitate before recommending such an outlay as has been incurred in the 
former for the purpose of protecting it from famine ; but we should liave no 
h^itation in respect of the latter. This is no reason, however, why this work 
should continue to impose a permanent charge on the tax-payer, if the people 
who derive such great benefits from it arc now in a position to pay the full cost 
of providing them. 

Advantage of the lease system. —One valuable lesson is to be learned 
from the history of the Sonc Canal system, namely, that even in areas in which 
the rainfall is considerable and the existing means of irrigation tolerably well 
developed, and where therefore the likelihood of a keen demand for water in 
ordinary years is a matter of uncertainty, there is good ground for believing that 
ultimately, though not perhaps for many years, the people may learn to set a 
high value on the water, and take up at remunerative rates all that can be 
supplied to them. In such cases the system of leases is excellent, teaching the 
people the value of water as an insurance, and protecting the revenue’ from 
excessive fluctuation. 

412. Irrigation in Bhahua and Sasseram. —The whole area of the 
Shahabad district is 4,368 square miles, of which much the larger portion 
is sufiiciently protected by the Sone Canals. There remains to the west an 
important Sub-division (Bhabua) and a part of Sasseram, containing about 
600 square miles in the plains, besides some hill country, beyond the reach 
of the Sone waters. This tract, although 281,000 acres are said to be irri¬ 
gated from private AA ovks, is still much exposed to drought; and the barren¬ 
ness of the fields is all the more striking from its contrast to the fertile 
plains in the neighbourhcx)d. This Sub-division is traversed by several minor 
streams coming from the Kairnui’ Hills in the south, and the subject of drawing 
on them for water has been fully discussed. Six years ago, Mr. Buckley, then 
Superintending Engineer, wrote an important note on the subject and concluded 
that the supply in these rivers was so precarious that he coiild not recommend 
the outlay of Government money on the project. I’he principal river here is the 
Kararanassa, which separates Shaliabad from the Mirzapur district of the United 
Provinces. The supply of this river is not reliable ; but the need of irrigation is 
so great that, in October 1902, we thought it worth while to urge on the Bengal 
Government the importance of surv^ing the upper portion of its course where it 
passes through hills. Sere, the late Mr. Levinge, formerly Chief Engineer of Irri¬ 
gation N^hrks in Bengal, left it on record that in “ his conlident opinion ” there was 
a magnificent site for a reservoir to contain 40,500 million cubic feet of Avater, 
I'he survey is now in progress, and it seems clear that an effective reservoir can 
be made. But Avhether it will be at a reasonable cost w'c cannot yet say; and we 
cannot admit that the liability of this Sub-division to famine is so great as to 
justify a large unremunerative outlay. If the Bengal Government sees fit to 
proceed with this project, it will of course be necessary to consult with the authori¬ 
ties of the United Provinces, avIxo have an equally strong claim to the use of the 
Karamnassa for the dry plains of Mirzapur. 

413. Private irrigation works in Eastern East of the Sone 

Canals in the Patna, Gaya, and Monghyr districts, there are no State irri¬ 
gation works, but a greal deal of very important irrigation is effected 
by private means. The system adopted is that of 'pains and aharas de¬ 
scribed in paragraph 403. This system seems to have attained its Iiighest 
development in Gaya, where 1,670,000 acres—more than lialf the area of the 
district-- are said to 'be’watered in this way. In the upper lands, where pains 
are not practicable, aharas only are made. In lower lands there are both 
pains and aharas, working in conjunction or separately, 'i’he former are 
sometimes really canals, more than one of which irrigates many thousands of 
acres in from 100 to 200 villages. Sometimes these works are supplied with 
masonry sluices, but this is exceptional. 
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414. These works are essentially private—the property of the landowners. 
The custom in these districts, except where there is canal irrigation, is for the tenant 
to pay his rent in kind sharing the produce of the soil with his landowner. 
Theoretically the landowner and the tenant should share the produce equally, 
but generally the former claims at least Aths of the whole. Where this system 
prevails, the customary obligation to repair pains and ahams rests on the land- 
owners ; and the maintenance of ihe pains depends wholly on the proper observance 
of this obligation. Unless therefore the system of payment in kind {baoli) 
is also maintained, the obligation, and such inducement as the landowner now has 
to observe it, will disappear together. Mr. Oldham, Collector of Gaya, who 
has devoted much attention to the question of how the maintenance of these 
private irrigation works, which he regards as essential to the protection and 
prosperity of the country, should be secm'ed, would prefer to see the baoU 
system everywhere abolished in favour of the cash system of rents. In this 
opinion, however, he is not supported by other officers; and as regards the 
maintenance of these works, it is not apparent what advantage would be 
gained by the change, which would result in the transfer of the obligation 
from the shoulders of the landowner to those of the tenant. It is true, 
however, that, owing to the sub-division of land, the landowner now rarely does his 
duty in keeping the pain silt-cleared and the ahara in repair; but he would 
do it still less were it not that he shares in the produce of the land. Owing to 
the sub-division of the land in recent years, and to the total want of any power 
of combination on the part of the landowners, these simple but valuable irriga¬ 
tion works are falling year by year into disrepair. There is no law to compel a 
person to carry out repairs, so they are not done ; and, unless some means can be 
found to stop the resulting deterioration, it would appear as if the Government 
would have to step in and take over the works, or at least the pains, altogether. 
There is, however, no urgency at present for so sweeping a measure. 

416. Need of legislation. —Mr. Oldham, the Collector, with the full con¬ 
currence of Mr. Hare, the Commissioner, recommends that an Act be passed, 
enabling the Collector to compel the landowners to carry out repairs, when he is 
satisfied on competent advice that they arc absolutely required to keep up the 
irrigation. In the event of the landowner refusing to bear his share of the work, 
Mr. Oldham recommends that the Collector should have power to execute it and 
charge the cost to him. 

416. In connection with these priv 3 ,te irrigation works, another matter is said 
to require legislation. The water is diverted from a river into the pain by 
means of temporary dams; and if one of the owners of the pain is energetic 
and wishes to take in more water than his sliare, he can easily enlarge the chan¬ 
nel at the head, which is not provided with a masonry sluice, or he can increase 
the height of the dam across the river. In the same w ay a landowner may put a 
band in the pain below his own fields in order to increase his supply. Or, if he 
is a new-comer, he may make a new pain and carry water off the river, to the 
detriment of the owners further downstream. It is easily to be seen what a 
fertile source of dispute this might be, there being no record-of-rights in the 
water. As a matter of fact, it leads to much litigation, as well as to rioting and 
local disturbances. 

417. Mr. Hare recommends legislation to the following effect:— 

To give the Collector power to interfere in oases of the construction of 
bands in rivers, in order— 

(1) to prevent disputes and rioting ; 

(2) to prevent unreasonable waste of water to the detriment of 

those who live lower down the river ; 

(3) to prevent grave and material alterations in, and diversions 

of, the rivers, which may seriously affect the country. 

Mr. Hare does not consider it would be judicious to allow the Collector to 
make a full record-of-rights in water, such as is prepared for land. He 
apprehends that the record would be too complicated, But he considers that 
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a record should be prepared which would show the facts ; and that, when dis¬ 
putes arise, the Collector should have power, on application of the parties, to give 
an ad Interim order which should remain in force until set aside by a decree of 
the Civil Courts. On the other hand, Mr. Oldham, and other ofidcers of 
considerable authority, such as the Hon’ble Mr. Bourdillou, Mr. Macpherson, 
Mr. Ifinucane, Mr. Maddox, and our local member Mr. Allen, consider that 
it would be decidedly advantageous to have prepared a record-of-rights in 
water, no less full t^n the record-of-rights in land. There is said to be no 
legal obstacle to the preparation of such a record; and the chief reason why it 
has not been done seems to be, that the work of preparing the record for land 
alone has been as much as the existing staff and establishments entertained for the 
purpose could cope with. The landowners, no less than the officials whom we 
questioned on the subject, agreed that, if the power of deciding disputes, with 
reference to the exercise of or encroachment on rights in water, were exercised 
by the Collector instead of by the Civil Courts, nothing but good would result. 
We think, then, that at least in all districts, or parts of districts, in which the 
maintenance of private works of irrigation is neglected owing to the non-obser¬ 
vance of customary obligations, or where disputes frequently arise owing to the 
misuse or misappropriation of water, full records-of-rights in water shop-ld be 
prepared with the least practicable delay; and that the Collector should 
be given, for the enforcement of the rights so recorded, not less author¬ 
ity than he has for the enforcement of rights in land. We consider also 
that power should be given to the Collector to compel the owners of 
a pain to build a proper masonry sluice at its head, wherever 
there was reason to believe that more water was entering the pain 
than was its just share; and, in the same way, that the Collector should 
have power to force any landowner to build a masonry outlet in the banks of 
the pain for his irrigation channel, when he was evidently taking more than his 
just share of the water. Another point brought to our notice is the difficulty 
experienced by any one in taking a water channel through the land of another 
owner who may object to give a right of way. "We think that some power of 
compulsorily acquiring a right of occupation, similar to the provisions relating 
to the construction of water-courses in the Northern Indian Canal and Drainage 
Act VIII of 1873, should be conferred upon the proper authority. 


Section IV.—BIHAE, NOETH OF THE GANGES. 

418, Irrigation in Northern Bihar .—The four districts of the Patna 
Division north of the Ganges are Champaran, Saran, Muzaftarpur, and 
Darbhanga. They consist of 12,168 square miles and have a population 
of 9,867,373, or 800 to the square mile, 'this tract is, as we have 
already observed, liable to frequent and serious drought. Between 
the years 1873-74 and 1899-1900, it suffered from two famines, and from 
two scarcities sufficiently severe to require an appreciable expenditure on 
relief operations. In 1896-97 the famine e.xpenditure amounted to 85 lakhs. 
The scarcity of 1888-89 cost 4| lakhs ; and that of 1891-92, nearly 2f. The 
severity with which the effects of drought are felt is attributable largely no 
doubt to the density of the population, a considerable proportion of which 
subsist from hand to mouth, and suffer accordingly whenever the crops fail 
seriously and prices rise high. The occurrence of three droughts within 
the last fourteen years demonstrates the variability of the seasons in a 
most striking manner, and suggests the inference that irrigation works are 
likely to be of considerable value as a means of protection. In this tract the 
only State irrigation work actually in operation is the small Madhuban Canal, in 
the Champaran district, drawn from the Teur river over Avhich a weir is built. 
It is 6f miles long, and, on an average, Irrigates annually 4,126 acres. It has cost 
up to date Es. 78,646, of which Government has paid only Es. 6,881, the balance 
having been subscribed by the landowners who benefit by it. The annual cost 
of maintenance is Es. 7,495, but the Collector reports that the arrangements for 
irrigation are very unsatisfa-otory. Water is given free of charge to the rayats. 
This small work requires no further notice. 

Y a 



419. The Tribem Cawa/.—Althougli the rainfall of Tirliut, north of the 
Ganclak, is rather heavier than that in the lands further south, it is in the 
former that the effects of drought haA'^e been most severely felt; owing, we 
were told, to the fact tluit rice is more exclusively cultivated in the northern 
part, while further south other produce is raised requiring less water. Atten¬ 
tion then has been chiefly turned to the iiTigation of Northern Tirhut. 
We take first the district of Ohamparan, which is divided into tAVO distinct parts 
by the river SiUrana, flowing from the north-Avest corner in a south-easterly 
direction. To the north of this river the slope of the country is from north 
to soAith, and the soil is clayey and well adapted to rice cultivation. A consider¬ 
able proportion of the northern part is already irrigated. To the south of the 
Sikrana the general slope of the country is parallel to that of the river. The soil 
consists of fine light sand and clay, and is often Impregnated Avith saline matter. 
The oultivatom in this tract object to irrigate their land, on the ground that 
once irrigated it always requires irrigation- They seldom even irrigate from wells, 
although in the dry season the water surface is only 12 feet below the 
surface. This seems to indicate that this tract does not often suffer from drought. 
On its north-western border the district of Ohamparan is bounded for some 
miles by the Gandak, one of the fcAV great rivers of Bihar Avhicli, like the 
Ganges and Gogra, are fed from the snows, and the volume of which is therefore 
absolutely reliable. A very large project, embracing canals from tlie right and 
left banks of the Gandak, which were intended to irrigate over 2 million acres, 
Avas seriously considered tliirty years ago, and attention was called to it again in 
the report of the Bamine Commission of 1880. The much smaller project 
known as the Tribcni Canal may be regarded as part of the original left bank 
canal. Earthwork was begun upon it as a famine relief work in 1897, and it 
Avas Anally sanctioned on the 7th March 1901. The Avorks are now being con¬ 
structed. 

420. The canal is to be taken from the left bank of the Gandak near 
the frontier of Nepal, and to run parallel to the foot of the hills in a south¬ 
easterly direction, irrigating from its right bank the country lying between 
it and the Sikrana river, and commanding an area of 427 square miles. It is 
dcsignetl for a discharge of 2,170 cusecs, and the ai’ca to bo irrigated each year 
is estimated at 114,000 acres. The sanctioned estimate is Bs. 37,91,789. As it 
Avill directly cut across all the numerous torrents Avhioh flow from the Nepal 11 ills 
south to the Sikrana, the canal must he an expensive one. Its gross revenue is 
estimated at Es. 2,45,000, in addition toEs. 42,750 on account of enhanced value 
of land revenue. If these flgures provtj accurate, the capital cost per acre 
irrigated will be Es. 33, that of the Sone Canals being Rs. 58. The economy 
in this case is due to no provision being made for navigation, and to the simple 
character of the head-works, as a Aveir across the Gandak is thought to be unneces¬ 
sary. The canal could be extended by dropping it into the Tliatliaria river and 
taking it off again lower down, so as to water 116 square miles lying to the west 
of the Tilari river. Wo recommend that this extension should take place, and 
at our suggestion the Government have approved of the masonry works now 
under construction being enlarged, so as to allow of an increased volume 
being passed doAVn the canal whenever it may he necessary. We do not doubt 
that in time the cultivators will learn to appreciate this canal as much as they 
do those of the Sone, and that it will prove in every respect a most valuable pro¬ 
tective, perhaps even a productive, Avork. 

421. The Dhftka Canal .—The only other State irrigation work now under 
construction iii Tirhut is a small one known as the Dhaka Canal; the water of 
which is to be drawn from the Lai Bakhiya river, of which the minimum dis¬ 
charge in October is stated to ho 300 cusecs. The estimated cost of this canal 
is Es. 2,93,145, the area to be irrigated in the Dhaka Sub-division, 13,500 acres, 
and the revenue ultimately to he gained, E-s. 34,260. It is proposed to begin by 
charging a water rate of Ec. 1-8-0 for rice and Ee. 1 for the rabi crop. The 
canal Avas sanctioned in 1901, as a famine protective AVork. 

422. Torrenis from Nepal .—The torrent streams that issue from the 
lower Nepal Hills are subject to the disadvantage that the Nepalese have 
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it always in tlieir power to dam uj) tlic oliannels and use the water for 
their own purposes. Nor can they be blamed for so doing, provided they 
do not waste water. But this being the case, it is only the larger streams, 
which they cannot entirely stop, that arc worth examining for irrigation 
purposes. Of these there; are three in Champaran—the Tilari, the Pussa, and 
the Bakhiya rivers—projects for the utilization of wliich arc now under con¬ 
sideration. These streams were said to have a minimum discharge in October 
of 200, 150, and 200 cusecs respectively. But gauge observations taken for our 
information in 1901 and 1902 show that throughout September in the first of 
these yeai’s the diseharges were so low as to be practicably valueless, and that 
they were little better in the following years. Here, as on the Sone Canals, the 
crucial time for irrigation is the hathia in October ; and if a certain supply 
cannot be guaranteed at this period, it is no use proceeding with these projects. 
Mr. Bernard, the Collector, boars testimony to the value that these irrigation 
schemes would be to the district; to the urgent need of artificial irrigation owing 
to the irregularity of the rainfall in October; and to the eagerness of the rayats 
to obtain water. Hut in view of the liability of the supply to fail utterly wdien it 
is most wanted, we cannot regard these projects as sound. It is, however, possible 
tliat relief labom’ might be usefully employed in excavating channels or pains 
taking ofi from these rivers, similar to the Avork referred to in paragraph 430 infra. 

423. Irrigation in Muzajf arpur. —The district of Muzafiarpur is an alluvial 
tract of the greatest fertility, but subject to the drawback tliat, in parts, the 
rice cultivation is so higlily developed that the failure of that one crop results 
in a heavy calamity over a considerable tract of country. 'I'hc district is well 
watered ; it has large expanses of swamp tmdjhil, and is crossed by numerous 
streams running diagonally from north-west to south-east, and connecting with 
the great boundary rivers,—the Ganges, Gandak, and Bagmati. Brom these 
streams a good deal of irrigation is carried on, and in the rains they flood the 
country fai‘ and Avide. 

424. The Bagmati scheme.—in this district a more considerable scheme 
than those dealt with in paragraphs 421 and 422 has been under considera¬ 
tion. The Bagmati is a much larger river than the Bakhiya; and 
in 1876 it was proposed to throAv a weir across it,, and to construct a 
canal calculated to irrigate 152,000 acres of kharif and 60,000 acres of 
rahi, at a cost of 41 lal<hs. This scheme was rejected by the Government 
of India, but was revived on a smaller and less- ambitious scale after 
the famine of 1896-97, and work vvas proceeded with for famine relief. 
A detailed project Avas then prepared for a canal to cost 9 lakhs omitting tlie weir 
over the river. This was condemned by Mr. Buckley, the Chief Engineer, who 
considered, as his predecessor Colonel Haig had done tAventy years before, that a 
Aveir and proper regulating head sluices Avere quite indispensable; and this brought 
the question back to the estimate of 41 lakhs which had been rejected in 1876. 
Eor any project of a smaller scope thp construction of a weir could not be justified. 

I t seemed evident, however, that the larger work could never be remunerative ; 
Avliile, in the opinion of the Lieutenant-Governor, the arguments which had been 
advanced in its favour as a purely protective AA'ork were not sufficiently strong 
to warrant its execution. 

425. I'his opinion aa e are inclined to accept, but with some reservation. 
The papers indicate that the project is likely to cost betwccAr 40 and 60 lakhs, but 
that the average gross revenue aaoU amount to 1^ lakhs only, of Avhich 1 lakh 
Avill be required for working expenses. Taking interest charges at 5 per cent., 
a rate which alloAvs for interest during construction, the work is likely to 
impose a permanent charge on the State of between 1-^ and 2 lakhs per annum. 
A. Collector of long experience in this district considers that the probable cost 
of providing famine relief, within the tract AA'hich tin; canal Avould protect, is 
equivalent to an annual charge of Rs. 26,000. Sucb an estimate must be 
necessarily speculative ; but if the cost of relief is no greater than this, we cannot 
but agree that it is not Avorth while for the sake of avoiding it to incur a 
permanent charge of 1^ or 2 lakhs. We are unwilling, however, to believe 
that it is hopeless to anticipate a higher average gross revenue than 1^ lakhs 
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fi’om a work wkicli is capable of irrigating 200,000 acres, or an all round rate 
of only 12 annas per aero. It may not be possible to realize a higher rate than 
this in a district which can do so well without irrigation in years of ordinary 
rainfall, or in three years out of four. But after the experience gained on the 
Sone and Orissa Canals, wc think that it should be possible to educate the 
people in the value of protective irrigation ; and to induce them, within a 
reasonable period, to take long leases at rates not lower than those which are 
now rcalizal on the latter canals, where irrigation is certainly not more 
valuable than it would be in Muzaffarpur. If the canal can be relied on to 
give unfailing protection to 200,000 acres in a year of drought at a capital 
cost of 60 lakhs, it cannot be regarded as very expensive; and if it were possible 
to increase the gross revenue within a reasonable time to 2^ lakhs, involving an 
all round rate of only Be. 1-4-0 per acre on the whole area that can be irrigated, 
we think that the construction of the work would be justified on account of its 
protective value. We recommend, therefore, that detailed estimates should 
be prepared, although it may be advisable to defer its execution pending 
completion of the Tribeni Canal, and of the smaller experimental project in 
Darbhanga referred to in paragraph 429 below, when a better idea may bo 
formed of the revenue which may be expected from works of this class. If this 
be done, and the estimate is generally approved, tlie work will be available for 
the employment of relief labour. We are not satisfied, however, that 
the smaller scheme of 1896 should be wholly condemned; and wc think there may 
perhaps be a good case for completing it as a district work as proposed by 
Mr. Disney, the District Engineer, (dther at once or whenever it may be neces¬ 
sary to employ relief labour. 

426. Irrigation in Darhh.anga.-^Tih.Q physical characteristics of the 
Darbhanga distinct resemble in many respects those of Muzattarpur. Numerous 
streams flow into the district from the Nepal hills, and south of the boundary 
stretches a broad belt of rice land. Th(5 whole of the district north of the 
Bagmati river was severely affected in the famine of 1896-97. There were, how¬ 
ever, four tracts which escaped the elfects of the drought, and in three of these 
the escape was due to irrigation from the rivers running through it. The fourth 
was a rabi tract. In this district two projects have been brought before us—the 
Dous and the Kamla irrigation schemes. 

427. The Dous project, —The Dousis a minor river that flows from Nepal 
into the north-west corner of the district— a tract Avhich was severely affected 
by the famine of 1897. There are no records of the discharge of this river, but 
it is known that it is dammed up by the Nepalese after November. If a volume 
of from 125 to 260 cusecs co^d be counted on during the hathia, an area of 
from 6,000 to 12,000 acres of rice might be Avatered. The evidence before 
us was, however, to the effect that although in ordinary years the rayats might 
take the water, they would certainly object to i)aying for it. There is no more 
to be said of tliis project, except tlmt here, as elsewhere, measures should be 
taken to learn exactly what volume can be counted on in the rivers at all seasons, 

428. The Kamla project, —We shall have occasion to refer below to the 
excellent work done on the river Kamla, by Mr. R. S. King, a sub-manager 
on the Darbhanga State. We have had to consider whether operations should 
not be entered on here, on a scale more extensive and more permanent than 
can possibly be secured by works of this kind, the success of which depends 
so much on the personality of a single individual. In 1877 a scheme was 
drawn up for providing irrigation from tliis river by a main canal 12| miles 
long, with three distributaries, to command an area of 460 square miles. 
The cost of the project, which was carefully worked out, wus estimated at 
Rs. 10,41,000 and the area likely to be irrigated at 52,600 acres. Prom 
the actual results obtained by Mr, King, it is safe to count upon this 
estimate of area being realized, at least in years of deficient rainfall. In the 
matter of supply, requirements will be satisfied if water can be obtained up to 
the 16th October ; and the estimate made by the Chief Engineer when the 
project was jjrepared, was that up to that date 600 cusecs would be obtainable 
in the driest years, and 900 cusecs in ordinary years. It is also established 
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that the rirer is too large to be dammed up in Nepal before that date. Thore 
seems, therefore, to be no reason to apprehendithat the supplies will ever fall 
short of requirements. As regards the demand for the water, there is no doubt 
that it would all be taken up in a year of drought. Such years occurred in 
3888-89, 1891-92, 1896-97, and 1901-02. In the last two years the willingness 
of the people to take the water was fully demonstrated. It may be concluded 
that they would be certain to take it at least once every four years. How far 
they would take it in other years is a more difficult question, Mr. King and 
the District Officers entertain serious doubts whether they would take the 
water at all. 

429. The arguments for and against the execution of this work are very 
similar to those which we have considered in the case of the Bagmati. In both 
there appears to be a water-supply that can be relied on—a point which, 
however, should be further established by a systematic record in future of 
September and October river discharges; and in both the estimated capital 
cost in relation to the acre to be protected is very low, or little over Bs. 20 per 
acre. Both works will have a considerable value, but both will entail a heavy 
permanent charge on the State, unless a higher revenue can eventually be 
obtained than that which the local officers now anticipate. But there is this 
difference, that the Kamla is only about a quarter of the size of the Bagmati, 
and its construction will, therefore, involve a much smaller financial risk. 
For this and other reasons, we recommend that a detailed estimate of the Kamla 
scheme should now be prepared; and that if the cost per acre is not much greater 
than now anticipated, or not more than its. 25 per acre, it should be sanctioned, 
and put in hand as soon as funds can be made available. We may observe that 
Mr. King has recommended that the western channel should be located three miles 
further to the west, where it will be less liable to injury from floods, and will 
command a greater area. In view of the severe distress to which these densely 
populated districts of Northern Bihar are subjected whenever there is a failure 
of the autumn rains, and of the means of reliable protection that are 
available, we are unwilling to admit that the cost of protection W’’ill exceed 
its value until the matter has been put to a crucial test. Such a test the 
construction of the Kamla project wiU afford at a moderate cost, 

430. Private irrigation works .—In these districts, as in those south of the Ganges* 
a good deal of irrigation is carried on from pains, the property of the landowners. 
One satisfactory instance was brought to our notice of a pain made from the 
river Musan, in the north-western corner of Champaran. It was dug as a famine 
relief work in 1897, and since then has been under the charge of Mr. Sealy, the 
District Engineer. It irrigates an area exceeding 10,000 acres, in a strip of land 
about 15 miles long, and 3 or 4 miles in width. The necessary silt clearance and 
other minor repairs are done entirely at the cost of the cultivators who pay a cess 
on the area irrigated, Mr. Sealy makes a yearly budget of his requirements, and 
divides it proportionately among the cultivators, who pay in their money to 
the Collector. The amount is about 2 or 3 annas an acre j and at the end of 
the year the Collector has generally a surplus to be carried on to the next. 
Mr. Sealy says the system works without anj trouble, and he would not hesi¬ 
tate to apply it to masonry works, were it found desirable to construct them. 


431. Under the enlightened orders of His Highness the Maharaja of Darbhanga 
private irrigation works on a much larger scale have been carried out with great 
success by Mr, R. S. King, who has skilfully utilized the water of the Kamla 
river. In May 1897, Mr. King spent about Rs. 10,000 in channels and temporary 
dams, diverting the Kamla vrater to the east into old channels of the river, 
from which it could be carried by pains, or village channels, into adjacent rice 
lands. In this way he saved 22,000 acres of rice. Again in May 1901, he added 
a fresh channel 1^ miles long, and in the scanty rains of that year he 
secured the rice crop of 35,200 acres situated in 42 villages. In the November 
following he made a temporary dam across the river, turning its whole supply 
into the dry bed of the Jibach river, and secured a good raU crop at an outlay of 
Bs 4,000. 



Ifi8 

432. The excellent results attained hy Mr. Scaly and Mr. iting, and 
by the managers ot other ('states and factories, shoAv how much can he done, 
hy active and energetic officers of long local experience, to utilize the 
available water-supply in s(.'asons of drought hy temporary and compara¬ 
tively iu(!xpcnsive exp(;dionts adapted to the exigcmcics of the moment. Work 
of this kind cannot, liowever, he carri(!d out conveniently through the agency 
of the Public AVorh's Dcipartment. A manager of private estates has a much 
freer hand in undertaking measures for the hcnoflt of his tenants than can he 
given to a Public Works officer. If Government make a canal it is expected 
to pay high compensation for all the land occupied, to provide crossings at 
all village roads, and to incur charges and liabilities which are really prohibitive 
in the case of works required to meet temporary emergencies. Above all a direct 
return of some kind is expected on the outlay, which involv(!S the introduction 
of a scale of charges, and consequent inquisitorial measures which arc certain to 
be impopular and also costly. We think it almost certain that a great deal could be 
done for the protection of these districts at a comparatively small expense, and 
at a cost that would fall far below the net cost to the State of any ambitious 
system of permanent works, if in seasons of drought prompt measures could 
be taken for throwing earthen dams across the principal streams at the 
earliest possible moment, and for diverting the water through the network 
of channels already existing, connecting or closing these channels where 
necessary. 

433. Assistance to District Boards in carrying out relief works .—In 
these districts there are able and highly qualhied District Engineers, who have 
held their appointments for yeara and know almost every square mile of their 
charges, and on the District Boards there are many European gentlemen of groat 
ability attd resource, who have an equally intimate experience of the requirements 
of the district. With such an agency available, it should be possible to keep up 
programmes of useful works which should he undertaken at the first warning 
of a failure of the rains or whenever e.xpedient, and to modify them when 
necessary according to the exigencies of the moment. AVe think that a 
compr(!h(!nsive survey of the country should ho made under the saporvision 
of the District Boarcls and their District Engineers, with the object of ascertain¬ 
ing the most suitable sites for temporary dams and head-works, and of deter¬ 
mining the cuts and (shaunels which should be made for the purpose of leading 
water on to the lands in years of drought and short rainfall. I^he Boards, 
which are at present prohibited by law from undertaking or incurring expendi¬ 
ture on works of irrigation, should he duly empowered to execute such works, 
whenever, in the opinion of the Locjal Government, the emergency has arisen, 
or threatens to arise, which would render such action desirable. We have 
it in evidence that a certain amount of money could, if necessary, be mailo 
available hy the Boards for these purposes. As it is, they are not infrequently 
under the necessity of setting aside, in years of scarcity or threatened scarcity, 
considerable sums for the provision, in threatened areas, of employment on works 
which are not always of unquestionable utility. In tin? year 1901-02, no loss 
than Es. 71,000 was reserved tor this purpose iu the district of Darhhanga, in 
expectation of famine which fortunately did not occur. Had this money been 
expended in the way which we have advocated, and with the same happy 
results as have been attained by Mr. King, irrigatioii might have been provided 
for between 150,000 and 200,000 acres of winter rice. Such sums as may be 
allotted hy the Boards should be promptly and liberally supplemented by loans 
or grants-in-aid from Government. And whenever it was shown that the 
money had been wisely spent, the sanction of Government should not ho 
withheld, even though an immediate and direct return should not be expected. 
By these measures considerable areas might be protected in addition to those which 
may he commanded hy largo works made hy Government agency, such as the 
Bagmati and Kamla schemes ; and the cost would, in many cases, impose a 
smaller burden on the State than would be involved hy the construction of per-* 
manent works, which, in all probability, can never he made remunerative in dis¬ 
tricts where irrigation is comparatively seldom required. The help of the District 
Board and its officers might be utiliz^ in the preparation of a comprehensive 
programme, for famine relief purposes, of similar works such as pains, cuts 
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connecting rivers and streams for improving the distribution of the rainfall, and 
for the filling, by means of channels frona sluices in the river embankments, of 
any tanks which can be used for irrigation, and of the depressions and swamps, 
known as cliaurs, which hold water essential for ihe rice crop in the low-lying 
parts of the country. Por this purpose it would be necessaiy to give the 
District Engineer the help of a special staff and establishment. 

434. Question of an irrigation cess .—But although we consider that in 
granting money GoA^'ernment should not insist, as a sine qud non, on an 
immediate return, we are strongly of o})inion that efforts ought to be 
made to obtain, both from owners and occupiers, some equitable payment 
for the undoubted benefits which they will derive from the proposed 
works. As regards the occupiers, we have it in evidence that in years 
of scarcity and short rainfall they might pay as much as Re. 1-8-0 or 
Es. 2 per acre irvigatod. Such a return would go far to cover the actual outlay 
on works as successful as Mr. King’s. But if the cautious views of the Local 
Officers are accepted, there would be little return in ordinary years ; and when 
the expenses of collection, which might bo heavy, are deducted, tbero would 
remam little to cover the cost of maintenance, which, despite the more or l(iss 
temporary character of the proposed works, it would bo necessary^ to incur. 
Kor should the proprietors of estates benefited be exempted from contributing a 
fair percentage on the cost of the works, or an adequate guarantee for its repay¬ 
ment. The mode of obtaining such a return or guarantee from proprietors has 
been much discussed by us in the course of our inquiries, and unfortunately 
presents many difficulties. 

435. These difficulties were recognized by some of tbo representatives of tho 
planters who came before us; and it was suggested that they might be met by the 
imposition of an irrigation cess on the whole district from which a fund 
might bo formed for the maintenance of protective Avorks, and tbo payment of a 
moderate rate of interest on the capital provided by Government. It w.as con¬ 
tended that the district as a whole benefited by works which reduced distress 
in seasons of famine; and that tho cost of assessing and collecting a water rate 
on the particular lands to which water might be supplied in each season, would 
form a very high proportion of the amount collected, and would be very unpopu¬ 
lar. Mr. Hare, tho Commissioner, mcognixes the objection to a water rate in 
districts in which the demand for Avater is so intermittent, and proposes a small 
annual cess, which, however, would be limited in its ap 2 ffication to the areas 
actually protected by the works. He writes— 

I would recommend definite recognition and acceptanco o£ the principle that, in the case of 
schemes in which the demand for water is intermittent and consequently the receipts for tho 
sale of water are hregular and uncertain, a cess should be levied on the lands protected by the 
scheme— 

(fl) The benefits are so great as to recover ample return to the cess-payers. 

(i) The payment is in the nature of an insurance against failure of crops and famine 
which should bo borne by the areas protected. 

The proposal to levy a cess over a Avhole district or portion of a district, in 
consideration of benefits .conftOTed on a limited number of owners, is, in our 
opinion, quite inadmissible ; but we think that there is a great deal to be said 
for Mr. Hare’s proposal. The advantages of such a system, in the particular 
circumstances under consideration, are so obvious that it is unnecessary to 
dwell on them. Wo apprehend that a cess could not be introduced without 
lemslation, but we think that there may be a sufficient strength of public 
opnion in favour of the proposal to justify legislation. The rate of the 
percentage to bo paid on the capital advanced will bo a matter for considera¬ 
tion ; but inasmuch as protective works in these districts arc never lilady to be 
directly remunerative, we think that Government may well be contented with 
a percentage less than the market rate of interest, or no higher than that Avbich 
would be "doomed sufficient to justify the construction of ordinary depart¬ 
mental protective Ai’orks in the districts standing in equal need of protection. 
The agreement would ensure to Government a certain and regular revenue in 
return for tho outlay incurred ; hut it would have an even greater value in pre¬ 
venting expenditm-e on speculative and iU-oonsidorod schemes, which may 
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otherwise be put forward without any sense of personal responsibility on the 
part of their advocates. It is of course true that, in the case of a failure 
or abandonment of the W'orlis, the cess could no longer be enforced ; hut 
the risk of such failure must always he run in the case of protective works. 
The cesses would he credited to the district funds, and the management and 
maintenance of the works would he under the control of the District Boards, 
The Board w^ould also be responsible for the payment to Government of whatever 
interest charges may be imposed. 

436. These proposals would he equally applicable to the case of permanent 
irrigation works, such as the Kamla Canal, which it may hereafter he decided to 
undertake, if the proposed system of management is likely to be more suitable 
than departmental administration. We make them with some diffidence, and 
without any attempt to discuss all the details, but we think that they are 
likely to afford the most satisfactory solution of the problem of famine protection 
in these districts. It may be added that, if they are once successfully established, 
very useful proposals are likely to be formulated for works to be included in the 
programmes of famine relief works. We do not recommend, however, that any 
cess should be levied in respect of expenditure on such works, when undertaken 
hand fide fox the purpose of affording employment during famine. 

• 437. The Saran district .—There remains to consider the Saran district, 
covering an area of 2,660 square miles, with a dense population of 2,409,609 or 
947 to the square mile. Like other districts of Northern Bihar, Saran has a 
large community of English j)lanters from whom we received much valuable 
information. The rainfall in Saran is about 45 inches. The cultivators are said 
to be the best in all Bihar, There is practically no waste land, nor do they con¬ 
fine their attention entirely to rice cultivation. Indigo and poppy are exten¬ 
sively grown, and a large area is under well-irrigation. The district has never 
svrpported itself, and in the best of years there is a large importation of grain. 
The inhabitants migrate annually in large numbers to seek employment, and 
send or bring home very large suras saved from their earnings. At first sight 
then, it is not evident why there should be any great need for famine protection 
in Saran. Yet in 1874 there was a famine expenditure here of Rs. 24,40,552, and 
in 1896-97, of Es. 9,26,107. Figures so large as these claim earnest attention. 


438. The Saran Canals.- Saran lies in the doab of the Gogra and Gandak. 
The latter river forms its boundary for the whole length of the district. Its ten¬ 
dency in flood is to spill over its right bank southwards ; and, were it not for a mas¬ 
sive embankment on this side, Saran would be subject to devastating floods. This 
embankment was made many years ago and was taken over by Government at the 
end of the 18th century. While it protects Saran from floods, it deprives it of any 
advantage it might have from employing the Gandak for irrigation. I'o meet 
this difiBculty it was agreed, between 1877 and 1880, to make five sluices in the 
Gandak embankment, and to connect them with four existing drainage courses 
flowing through the district, so as to allow of the Gandak water flowing freely down 
these channels from which it might be lifted on to the fields. The estimated 
cost was Es. 4,63,805 ; and Government agreed to advance this sum provided 
those concerned agreed to pay interest at the rate of 4^ per cent. The 
actual capital cost, direct and indirect, has amounted to Es. 7,06,560. A 
guarantee for Es. 21,750 was given and for some years was paid; the guarantors 
being chiefly indigo-planters, who thus obtained an insurance against the loss 
of their crop from drought. In 1884-85 the works were said to have irrigated as 
much as 21,000 acres. The contract with the indigo planters terminated in 
1890, and Government demanded a higher guarantee which the planters refused 
to give. After that various plans were tried, but none gave any satisfaction; 
and since January 1898 the sluices have remained closed. It is evident that the 
irrigation was never on a satisfactory footing. From the evidence that was 
laid before us we think there is a strong general desire among the agriculturists 
of Saran to have irrigation both for hharif and rabi. This - is probably due in 
some measure to the large number of English landowners in the district. The 
conditions have no doubt altered considerably owing to the serious falling off in 
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indigo cultivation, but tbc members of this class still recognize, more fully than 
the native landowners, the great value of an insurance against drought. 

439. Before Government can come to any conclusion on the subject there 
are two points to be determined: — 

First. —What would it cost to ensure to the Saran district a water 
supply of, say, 2,000 cusecs in the Icharif and 1,000 cusecs in the 
rabi ? 

Second. —What financial arrangement could be made for recovering at 
least some return for the outlay ? 

440. The supply through the sluices of the Gandak embankment does not 
proceed directly from that river itself, but from a bye-channel, which, if the 
main stream of the river A^ ere to go over to the left bank, might be left high and 
dry. The certainty of being able to get water when it is wanted should be put 
beyond all doubt. Elsewhere it has been generally found wasteful to fill natural 
drainage lines, and draw from them on to the fields. It should be con¬ 
sidered whether it would not be better to abandon these old channels, and form a 
regular system of new distributaries, connecting with the sluices in the embank¬ 
ment, just as the old pains in Shahabad have been displaced by the distributaries 
of the Sone Canal. Before proceeding further we think that Government should 
have before them a detailed project embracing these and other points. 

441. Ffoposed cess, Saran Canals. —The second question, how a return can 
be obtained for the money spent, is a more difficult one than the first. The Saran 
district is but a short way removed from Shahabad, and we have seen hoAV there 
the cultivator takes his water from the Sone Canals year after year, be it wet or 
dry, and pays his water rate without difficulty. We are not persuaded that the 
same might not occur in Saran; but unfortunately our evidence is to the effect 
that, perhaps once in four years, the cultivator may be glad to have water and to 
paj^ a rate for every acre ho waters, but that in other years he will not take it. On 
this evidence, speculative as it is, and considering that the irrigational require¬ 
ments of Saran are not of the first urgency, we cannot recommendthat Government 
should embark on a larger capital outlay in that district, on the security of being 
recouped by water-rates alone. 

442. The alternative proposed by the planters is the levy of a small cess 
over the whole district. We have already referred to this as a general proposal 
for North Bihar; but special arguments have been brought forward in 
favour of its adoption in Saran, audit has in fact been sffohgry supported by 
Mr. Growse, the late CoUeetor of the district. The landowners of Saran already 
_pay a ce^s under the Bengal Embankments Act for the maintenance of the river 
embankments. And it is contended that, however beneficial these embanicments 
may be in protecting the districts from floods, their construction has involved 
a reduction in the _water.-;supply formerly drawn from the Gandak, and also a 
fall in the spring level of wells over the greater part of“the'"district; and that 
the cost of the necessary remedial measures is as fair a charge on the whole 
of the district as the cost of maintaining the embankments. It is claimed that 
almost the whole district Avpuld benefit by the works proposed, either directly 
from irrigation, or indirectly by the rise in the spring leve land by the greater 
protectioa that would be aBorded against famine. Stress w'as also laid on the 
cconon^ with which such a cess would be.collected ; ivhile tlie cost of assessing 
and' collecting a water rate would form a high proportion of the amount collected, 
and be a very unpopular tax. We consider that here the proposal for 
a general cess must be regarded as inadmissible; and that the most that can 
be proposed is a cess limited, as suggested by Mr. Hare, to the lands protected 
by any scheme that may be proposal. We may add that the Honourable 
Mr. Bourdillon, Mr. Slack c, and Mr. W. C. Maepherson, all officers intimately 
acquainted with Saran, pronounced most decidedly against any proposal for placing 
a cess on the ivhole district; and that indeed the tw'o first of these questioned the 
benefit to be derived from giving any irrigation at all to so fiourishing a 
district as Saran. We are unable to record any definite opinion on this point 
until we know what the cost would be of supplying the irrigation. 

z 2 
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It may be said that the failure of the arrangement deserihed in paragraph 
438 shows that a voluntary cess, such as we have recommended, may be expected 
to break down in practice. Apart from the fact that the original agreement 
expired after ten years and that its renewal could not be enforced, there were 
special reasons for the failure. The works, as actually constructed, appear 
to have been of little real benelit; and it is doubtful whetlier the protection 
afforded was equivalent to the charge made for it, except in the year 1884. Those 
who were most interested had little or no voice in the management, which was 
entirely under the Public Works Department, although a work of this hind 
was oae for which departmental management was very unsuitable. The 
guarantors complained that many of the provisions of the agreement had not 
been duly observed by Government, and that they were aslied to renew on 
terms much less favourable than those of the original agreement. The evidence 
and papers on this subject indicate that there were faults and mistakes on both 
sides; but we do not think that the arrangement wms in principle unsuitable, or that 
either a water rate assessed on the area irrigated in each season, ora 
compulsory cess on the whole district, would have been a more workable or 
appropriate arrangement. 

Section V.—CHOTA NAGPUR. 

444. General conditions. —This province is of a totally different character 
from that of the Bengal plains. Geologically it is of gneiss formation, and con¬ 
sists of broken hilly country, much of it at an elevation exceeding 2,001) feet. 
The British portion of Chota Nagpur consists of five districts enclosing an area 
of 27,000 square miles with a population of 4-,900,429 or 180 to the square mile. 
The population, chiefly aboriginal Kols, are poor cultivators, backward and 
scattered. Much of the province is under forests, and, as in the neighbouring 
parts of Orissa, mahua and other forest produce form a very important part of 
the food of the poorer classes in ordinary times, and go far to help them when 
the rice crop fails. The Tributary Native States, which in general lie to the 
south and west of the British districts, are still more backward and thinly peo¬ 
pled. They cover an area of 16,027 square miles with a population of only 890,834, 
and consist of a confused mass of hilk, ravines, and plateaux. A large area is 
covered with valuable sal forests, and they contain much mineral wealth still un¬ 
developed. The annual rainfall of Chota Nagpur generally exceeds 50 inches, and 
even in the driest year, only in one district has less than 35 inches ever been re¬ 
corded. Pailure of crops then can hardly be attributed to want of rainfall, but to its 
not falling at the required season; especially when it ceases as early as the middle 
of September, the October rainfaU being of exceptional value. The assurance 
given by artificial irrigation to the success of the rice crop is highly appreciated; 
while the District Officers estimate that even in ordinary years the produce of 
irrigated rice lands is 25 per cent, more than that of unirrigated. 

445. Chota Nagpur is not a province in which great irrigation projects could 
ever be carried out. There exists everywhere a system of damming up valleys 
by a succession of bands from 8 to 10 feet high, thus forming small tanks or 
aharas. These are not generally supplied with masonry sluices, but the water 
soaking through them serves to irrigate rice patches on the downstream side; 
while, in the bed of the tank itself, as the water is drawn olf, wheat or gram are 
sown in the moist ground, and a good rabi crop is obtained. There are many 
thousands of these bands and aharas throughout the province, and we had 
universal testimony that they are everywhere neglected. The beds of the 
aharas are silted up. The hands are worn down and out of repair. In the 
repair of these hands and the increase of their numbers lies the advance¬ 
ment of irrigation in Chota Nagpur. In this undulating tract, with its copious 
if irregular rainfall, there must be numberless small streams the waters of 
which could be dammed and diverted into tanks, and utilized in saving the crop 
at critical seasons. Our evidence indicates that the construction of smaller 
works of this kind has led to an increase in the value of produce, and to a rise 
in rents which has rendered the expenditure highly remunerative ; and we have 
no doubt that this will generally be the case where the works receive the personal 
attention of a capable manager. 



446. Obstacles to extending irrigation .—An initial difficulty con* 
nected with the construction of protective works by the State is that 
Government will not be able to secure any return on its expenditure in the form 
of an occupiers’ rate, such as is levied on large irrigation works but is 
quite unsuitable for works of the class proposed. This is of little importance 
in the case of lands of which Government is the proprietor, as it can derive, 
at any rate at the next revision of settlement, a return on its expenditure in 
the form of an enhancement of rents proportioned to the benefit which 
the lands will receive from the works. But in the case of permanently 
settled lands Government will get no return at all, and for improvements 
in these lands reliance must be plaeed on the efforts of either the landowners 
or the tenants; and it is on their efforts that the extension of irrigation 
in Ohota Nagpur must to a very considerable extent depend. The chief 
obstacles are the impecunious and improvident character of the landowners, and 
the unprotected conditions under which the tenant holds his land. To deal 
first with the tenantry. There is as yet no tenancy law in Ghota Nagpur, and 
every tenant is virtually a tenant-at-will, his rent being liable to enhancement at 
the caprice of his landowner. The introduction of some kind of tenancy law 
appears to be eminently desirable. The Commissioner, Mr. Slacke, is, however, not 
prepared to recommend that the precedent of Bengal should be exactly followed ; 
and he considers that a temporary exemption from enhancement of rent on account 
of improvements executed by the tenants would, in the circumstances of the pro¬ 
vince, be sufficient for the present. The point is not one on which we need offer an 
opinion. But exemption for a period sufficiently long to make it worth while for 
the tenant to improve ought to be given. Mr. Slacke has little hope of inducing 
the landowners to execute improvements. But Mr. L.yall,.the Deputy Commis¬ 
sioner of Palamau, takes a more hopeful view as regards his district, and believes 
that he could advance quite a lakh of rupees in it at present, and more hereafter. 
Mr. Slacke also admits there are a few well-to-do and prudent landowners who 
might be induced to make improvements if they were supplied with funds by 
means of takavi, and believes that in his division he could distribute fully four 
lakhs a year. Advances should, we think, be freely made, and on liberal terms. 

4t7. Irrigation in Estates.—OTi.Q, peculiar feature of the division is that two- 
thirds of it is under Government, either as proprietor in the case of Government 
Estates, or as Manager in the case of Encumbered Estates or of Estates under the 
Court of Wards. In aU three classes of estates, much more might apparently 
be spent than at present on useful works of irrigation. In the case of 
Government Estates the tenants have been granted a settlement, and it has been 
thought undesirable to enhance rents prior to its expiry. Apparently there is no 
legal obstacle to such enhancement in consideration of increased value imparted 
to the holding by an improvement executed otherwise than by the tenant; and 
the propriety of such enhancement has been affirmed in all Indian tenancy laws 
with which we are acquainted. Moreover, according to Mr. Lyall, the tenants 
would be perfectly willing to pay the enhanced rent for the sake of irrigation. 
In these circumstances there would seem to be no impropriety in the levy of 
an enhanced rent on so much of a tenant’s holding as is found to have received 
benefit from an irrigation work made or improved by Government on any of 
its estates. Care would of course be taken, not to levy the enhanced rent until 
the beneficial character of the improvement had been demonstrated beyond 
doubt. And careful distinction would have to be made between real improve¬ 
ments and those repairs which are required in order to maintain the efficiency 
J of existing works. Scrupulous care ought, in our opinion, to be taken to see 
that Government does not on its own estates incur, even partially, the reproach 
'J of neglecting those repairs of irrigation works for which landlords are liable 
according to the custom of the country. In the case of Wards and Encum¬ 
bered Estates, Government is in a position to enhance rents on the tenants 
with the same freedom as private landowners; and in the former, as on its 
own estates, Government should execute without hesitation or delay such 
improvements as a solvent and prudent landlord would be willing to undertake. 
On Encumbered Estates the assets are, according to our evidence, at present' 
administered with the sole object of clearing off the liabilities within 
the shortest possible period, and any scheme which does not provide for 
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clearing them within fifteen years is generally rejected by superior authority. 
According, however, to the provisions of the Encumbered Estates Law 
regarding appropriation of the assets, fuU equality, if not actual priority, is 
given to the execution of improvements over the clearing of the liabilities; 
and this provision would seem to justify a liberal expenditure by Government 
on the execution of improvements out of the revenues of Encumbered Estates 
while they are under management. If these principles are accepted, it is 
clear that there is a considerable field for the improvement of irrigation in 
'^Chota Nagpur by Government in its capacities of landlord and manager. And if 
our views of the duties of Government are accepted, we think that a compre* 
liensive investigation should be made, under competent professional advice, 
into the requirements of the three classes of estates which we have specified; and 
that funds should be liberally allotted for such works and improvements as may 
be approved. 

448. Projects in Palamau.—A.m<m^ minor irrigation works our attention 
has been drawn to five small projects for utilizing the waters of certain streams 
in Palamau—the driest and probably the poorest district in the province. 
Two of these projects consist of building a weir across the rivers Nadaura and 
Piri, tributaries of the Amnat, itself a tributary of the Koil, and of constructing 
distributary channels. The third is for a weir across the Suddaban, a tributary of 
the Koil, with a distributary channel. The other two projects are for the con¬ 
struction of two small reservoirs at Pakraha and Ehawadih. Particulars are 
given below, but it must be observed that the information regarding the dis¬ 
charge of the rivers is very meagre and rmcertain :— 


Name of project. 

Catchment 

basin. 

Discharge available. 

Area to be 
watered. 

Total 

estimated 

cost. 




Acres. 

I?s. 

Nadaura . 

8 square miles. 

100 cneees in September; 

2,700 

77,400 


dry in November. 

Piri . I 

20 ,, „ 

240 cnsecs in kharif , 

12,000 

1,77,000 

Suddaban . 

22 j, „ 

' 200 cusecs in December 

12,500 

1,58,000 

Pakraha . . 

600 acres. 

13| million cubic feet 

1,000 

39,000 



to be stored. 

Dhawadih 

125 „ 

9'5 ditto , 

i 

108 

... 


It cannot be pretended that much reliance can be placed on these 
figures, especially on the discharge of the rivers. The reservoir schemes hardly 
need further consideration; and all five have such small catchment basins that a 
failure of rain in the field to be u^atered must imply a like failure in the gather¬ 
ing ground. It is, however, desirable to see what can be done by diverting flood 
water by means of cheap weirs, into a succession of a haras where it can be stored 
up for future use. We agree then with Messrs. Slacke and Lyall in recom¬ 
mending that a trial should be made of one of the three weir projects. 

419. Of the 2,700 acres to be protected by the Nadaura project only 1,000 
acres are Government land; and it has been proposed that the works should be 
restricted to what is necessary for the irrigation of this land, in which case the 
cost is estimated at Rs. 37,000. The larger scheme is of course to be preferred 
if the landowners will contribute a fair share of the cost, failing which the smaller 
scheme must be considered on its merits with the Piri and Suddaban projects. 
We should add that the Public Works Officers are less sanguine of the success 
of these schemes than the Civil Officers, and think that they will often fail 
to protect the crops at a critical period. This apprehension appears to be 
based rather on the results of experience on the Sone Canal, and other works 
in Bihar, than on actual practice in Chota Nagpur, in which there are no 
departmental irrigation works. The real question is whether the works will 
increase the security and the profits of cultivation to such an extent as 
to justify an enhancement of the rents. On this point we attach weight 
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to the opinion of the Civil officers, and recommend the construction of one work 
tentatively, or as an experiment which at the worst is not likely to prove very 
costly. 

450. Korarhar and Karo projects. —Two other irrigation projects were 
brought to our notice in Chota Nagpur, the Korarbar and the Karo. 'J'he former 
scheme is to irrigate a gross area of between 40 and 50 square miles on the left 
bank of the Korarbar, a tributary of the Sone. from the statistics given it is 
clear that this project is only practicable if combined with water storage, and we 
have no information before us as to whether this is possible. The formation 
about the Karo is a little fuller. It is proposed to build a weir across the 
river, about 30 miles south-west of Ranchi (a tract which suffered severely 
from famine both in 1897 and 1900), and from its right end to construct a canal 
commanding a gross area of over 200 square miles. Prom discharges taken 
it seems probable that 200 cusees could be relied on in the month of October. 
We recommend that this project be carefully worked out. 

451. Need for expert assistance. —It is evident that the irrigational 
resources of Chota Nagpur have not yet been thoroughly explored. As already 
stated, this is not a province for large works. We would recommend that for 
five years an intelligent Engineer sho^d be attached to the Commissioner. His 
duty would be to put himself in communication with all the district officers and 
others acquainted with the country, and to submit from time to time projects for 
improving the irrigation. A budget provision, not exceeding one lakh per annum, 
might be reserved for the execution of these works, which, if they failed to afford 
full protection against famine, would at least place the inhabitants in a much 
better position to combat it. 

452. The silt clearance of aftaras and the repair of hands 
afford an excellent form of famine relief labour. It may be objected that this 
is expending public money on the improvement of private property. Were it 
a question of repairing a few large reservoirs situated far apart this argument 
would have force. But where nearly every village has its aharas, it is not only 
their owners that derive benefit from them, for it is the interest of all that they 
should be in good order. If a contribution can be obtained from the owner it 
should be taken, but the work should not be allowed to perish owing to his 
indifference or impecuniosity. 

463. Contrast between Chota Nagpur and Sonfhal Parganas. —In contrast 
to the unsatisfactory state of affairs in Chota Nagpur it is a pleasure to call 
attention to the good work going on in the neighbouring district of Sonthal 
Parganas, regarding which we have received a most interesting note from 
Mr. H. Macpherson, the Settlement Officer. The progress is due to the 
energy and power of co-operation of the rayats, and to the judicious 
course of legislation. Here, as in the neighbouring districts of Chota Nagpur, 
the landowner does nothing to assist his rayate in improving their lands. Put 
here, at least, he is powerless to interfere. The result of an agrarian agitation in 
1873, against the uncontrolled enhancement of rents hy the proprietors, was the 
enactment of a law under uffiich the rentals of the whole district were settled 
by Government officers for 15 years. At the end of this period they were made 
subject to alteration, only by the order of the Settlement Officer, and they have 
practically remained unchanged for 26 years, during which the area of culti¬ 
vation has risen from 208,178 to 332,832 acres. To quote the words of 
Mr. Macpherson— 

The land system of the Sonthal Parganas is one which lends itself with peculiar advan¬ 
tage to co-operation .imongst the cultivators of the soil. Tbe unit is the village, At the 
head of almost every village there is a headman. The headman is the representative of the 
village through whom the villagers as a body deal with the proprietor. The proprietor is 
merely the rent receiver, and has no part in the management or internal economy of the 
village. 

His interference, if he is at all disposed to interfere, which few landlords in the Sonthal 
Parganas are, is liable to be cheeked at every turn by appeal to the local officer, who, besides 
bping the Court pf Civil and Criminal Justice to the people, is their active and sympathetic 
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safeguard against every form of oppression that may be practised by headman or proprietor. 
The headman is appointed by, and is liable to he dismissed by, the District Officer. Hence it 
is that in the Sonthal Parganas the village communes, with its head man and elders, flourished 
with a very strong and vigorous life. The faculty of association and co-operation has been 
fostered and developed to a degree that is impossible in the ordinary district. It is this 
facility of co-operation, to which, 1 think, is chiefly due the very extraordiuary utilization tliat 
has occurred of the natural irngational advantages of the district. Works that have been 
beyond the means and enterprise of the individual cultivator have been suceessfally carried 
through by the united efforts of the community, each member of which has shared in the 
general resultant good; and co-operation has told not only on the work of construction 
hut also on the work of maintenance and repair. By a special provision of the village 
record-of-rights and duties, which was framed 26 years ago and has now been renewed, 
it is the duty of the headman and rayats of a village to maintain and repair all the 
village hanchi tanks, and other works of irrigation. While speaking of the record-of- 
rights, I may note another of its special provisions, namely, that without reference to the 
proprietor any rayat may construct embankments and like works for purposes of reclamation 
and irrigation, provided he does not thereby came injury or loss to others. This clause removes 
the proprietor from interference with the work of improvement, and leaves the individual 
rayats and the community free to think out and execute their own ideas of improvement. 

4 54. The Sonthal is an active irrigator. As he reclaims land from the 
jnngle he terraces the^slopes, throws embankments across the depressions, and dams 
the streams, thereby diverting the water on to his fields. Hut JMr, Maepherson 
seems to think that there is reasonable hope of constructing larger irrigation 
works than these in this district; and he advises that a qualified Engineer 
be sent for a year to make a careful study of the ground, decide on the sites for 
irrigation works, and prepare rough estimates of their cost. When an officer 
can be spared this would no doubt be a useful measure. The Sonthal Parganas are 
not in need of much famine protection. In 1896-97 there were on an average 
1,790 people a day on relief works. The mean annual rainfall for the last 10 years 
has been 62-7 inches; the maximum in 1893 was 71‘27inches; the minimum 
in 1895 was 38’96 inches. 


Section VI.-GENERAL. 

455. Schemes in Nadia district ,—Tn the previous five sections we have 
described those parts of Bengal which we visited, and where there were either 
existing works of State irrigation, or proposals had been made or cause had been 
shown for the execution of such works. We have had evidence, however, that in 
other parts of Bengal there have been occasionally seasons of great scarcity and 
distress. Perhaps this is most marked in a portion of the district of Nadia with 
an area of 1,182 square miles and a population of 630,558. Here, in the 
famine of 1896-97, there were 28,000 people on relief works, and 83,000 receiving 
gratuitous relief. Regarding this distress Mr. Einncane, the Commissioner of the 
Division, testifies from his ou n personal knowledge “ that the distress in parts of 
Nadia, and the failure of the crops there, was far greater than in 8aran, and that 
the people there were quite as impoverished.” He called our attention to two 
irrigation schemes proposed by Rai Bahadur Dwarlanath Sircar, Avho was for 
many years Engineer of this district. The first of these schemes is to irrigate the 
doah lying between the Bhagirathi and the 'i elungi, by means of a canal about 
80 miles long taken from the Ganges. This, it is estimated, would cost about 10 
lakhs. It would require masonry head-works, and the people would, it is said, he 
willing to pay 6 annas per acre watered, per annum. No information, however, 
is given as to the size of the proposed canal, or the area to be irrigated. The Rai 
Bahadur’s other scheme is for the canalization of the river Bhairub. We would 
suggest that these projects should he worked out sufficiently to enable Govern¬ 
ment to decide on their feasibility. They might prove a valuable form of 
famine relief works: on the other hand, it is right to add that Mr. 0. S. Smith, 
Executive Engineer of the Nadia Rivers Division, pronounces against the 
praoticability of any irrigation works in this district. 

456. Trivale worhs in JHonghyr.--~OviX attention was called by Mr. Williams, 
Commissioner of Ehagalpur, to an excellent private irrigation scheme in the 
Monghyr district known as the Gorakhpur Irrigation M^ork, which was executed 
in 1876-76 by Colonel Honey, then Manager of the Darbhanga Estate, and which 
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has been of great benefit to a nnmber of villages. We have no information as 
to the details of the work, beyond the fact that the water is stored in a large 
reservoir. 

467. Well-irrigation to the absence of statistics it has been impos¬ 

sible to procure any precise information as to the extent of well-irrigation in 
Bengal. But, from a statement which has been furnished to us by the Director 
of Land Records, giving an estimate of the probable extent of well-irrigation in 
the various districts of the Province, we find that, out of a total area of 
662,000 acres irrigated annually from wells, 538,000 acres lie in the seven 
districts of Bihar, and that the three districts of Monghyr, Bhagalpur, and 
Palamau, account for practically the whole of the balance of 124,000 acres. 
Even in Bihar the area under well-irrigation amounts to under 0’5 per cent, of 
the whole cultivated area, against 21 per cent, in the adjoining districts of BaUia, 
Ghazipur, and Goralchi)ur, of the United Provinces. In fact, roughly speaking, 
at the Gandak river well-irrigation stops. The reason is perhaps not far to seek. 
Out of the thirty-eight districts of Bengal only eight have a rainfall of less than 
fifty inches in the year, and of these six are in Hihar, There is not a single 
district in which the average monthly rainfall docs not amount to half an inch or 
more for eight months of the year; and only four in which it does not do so for 
nine months out of the twelve. With this abundant and evenly distributed 
rainfall, there is generally left, in the fiat alluvial soils, ample moisture for the 
growth not only of rice, which is the principal staple crop, but also of large areas 
of second crops, principally pulses. Moreover, when the rain is not suflicient for 
the maturing of the ric(! crop, wells do not provide sufficient water to save it over 
any large area. On the other hand, the aharas and pains^ where constructed, 
seem to bo fairly effective for this purjrase, oven in the worst years. The 
Bengal cultivator accordingly prefers these means of irrigation to wells Avhich, 
generally speaking, are only used for garden produce, sugar-cane, poppy, and simi¬ 
lar valuable crops. Wells are, however, used for the raising of rahi cereals in a 
few localities, particularly in thcSasscram Sub-division of Shahabad, and portions 
of the Saran district. 

458. The usual method of raising water is by moans of the weighted lever 
worked by manual labour. Cattle do not seem to be employed anywhere except 
in the Sonthal Parganas, where Mr. Maepheraon tolls us that a few wells are 
worked by them. As a consequence the areas irrigated by each well are generally 
very small. Eive acres seem to be a large area to be irrigated from a permanent 
well, and temporary wells sometimes water as little as a twentieth of an acre. 
Mr. Hare told us of wcUs in the Saran district which supplied considerably larger 
areas. But these wc gather are the exception. In the market gardening tracts 
around the large towns, such as Patna, numerous lever wells are dotted about, and 
in combination irrigate considerable plots of potatoes and other vegetable and 
garden produce. In the hilly f racts, such as the south of the Gaya district, Cbota 
Nngpur, and the Sonthal Parganas, wells have to be sunk into the rock. But 
nowhere do they seem to be expensive, or the water to lie very deep. In many 
parts it lies so close to the surface that temporary wells can be dug for very 
small sums. Attempts were made in North Bihar, during the famine of 1896-97, 
to induce the people to dig these wells, but with poor success. In many 
places apparently the soil is so loose and sandy that wells will not stand without a 
lining of some sort. Eor the supply of wells, reliance seems to be generally 
placed upon percolation from the upper poious strata, and no general attempt 
seems to be made, as in the United Provinces, to reach the porous subsoil underly¬ 
ing the clay beds, which are no doubt to be found at varying depths beneath the 
superfieial strata of sandy soil. That coinous supplies could be obtained in this 
way is shown by the success attained with tube weUs made by the railway 
company when seeking for a supply in the vicinity of Patna Railway Station. 

459. It is not easy to say what scope exists for the extension of well-irrigation 
in Bengal. Probably little can be done outside Bihar. But, here at least, we 
have it on the authority of Messrs. BourdiUon, Ilare, Maepherson, and other 
witnesses, that there are many places in which the soil, water-level, and other 
conditions are suitable for profitable weU-cultivation, and to which it has not 
been extended. The operations of the Opium Department, and in particular those 
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of Mr. Tytlei’ to -whicH allusion will be found in paragraph 463 infra^ show 
that something might be done by the judicious advance of money to small 
landowners and substantial tenants for the construction of permanent 
wells. We think that systematic inquiry should be made throughout Bihar, and 
especially in the western and central portions, with the object of determining 
the places best suited to irrigation from permanent wells; the possibility 
of reaching for that purpose the subsoil spring supplies, by penetration of the 
clay beds ; and the feasibility of extending further the practice of irrigation 
from temporary wells, which has proved in famine years so valuable a resource 
in the eastern districts of the United Provinces. It would be worth while to 
depute an intelligent officer of the Agricultural Department to those districts to 
acquaint himself with the practices there, and to ascertain whether the obstacles 
to their extension into Bihar are surmountable or not. Experiments based on 
the information thus obtained might be tried on estates under Government 
management, where cultivators from the well tracts of Saran or the United Pro¬ 
vinces might be given leases of lands, and tahavi for the construction of wells. It 
is impossible, on the vague and imperfect information now available, to say what 
the result of these measures would be. But if it were found possible to teach the 
Bihar rayats to cultivate raU with profit by means of permanent wells, and by 
means of temporary wells to save or sow a rabi crop in a bad year, a valuable 
resource would have been found for many of them in times of drought. 

460. Tahavi .—A matter which has hardly been brought to the test of expe¬ 

rience in Bengal, is the extent to which the execution of private improvements can 
be stimulated by advances of tahavi. The total sums advanced during the last 
ten years amount to only 10^ lakhs, or about one lakh per annum. Of this total 
sum Rs. 6,65,01)0 were allotted for works of irrigation, mostly tanks and ; 

and of this Rs. 3,32,000 were distributed during the famine year of 1896-97, and 
only 3,33,000, or less than 40,000 per annum, during the remaining years. 
The single district of Gaya accounts for Rs. 2,83,000, of which Rs. 1,04,000 were 
advanced in the famine year. These sums are extraordinarily small for such 
a large and populous province as Bengal. The reasons stated are those usually 
given, such as the unpopularity and cuml)rousness of the system, the absence of 
demand, and the like. We were also told that appreciable discouragement had 
resulted from refusal by the Imperial Government of allotments applied for by 
the Local Government. But we fear that a more potent cause than any of these 
is the usually faint interest taken in the matter, except on the occurrence of 
exceptional calamities, when large sums are advanced under the Agriculturists’ 
Loans Acts. We have it on the evidence of most competent officers, including 
our local colleague, Mr. Allen, that much larger sums might be advanced for 
the construction, repair, and improvement, of wells, aharas, and pains; and we 
recommend the general adoption of a more vigorous policy. Eor remedy of 
defects in the system we have not many suggestions to make, beyond those put 
forward in the general chapter on the subject. But we think that powers of 
granting tahavi should be conferred as a matter of course on all officers in charge 
of sub-divisions of districts, and on selected officers subordinate to them. The 
aid of the more intelligent European planters and landowners might perhaps 
be enlisted in the distribution of advances. Officers should take money with 
them on tour, make inquiries and distribute the money on the spot. Where there 
was reason to believe that large sums could be distributed with advantage, and 
that the work would be too much for the officer in charge of the sub-division, 
special officers should be entrusted with the duty. Some use might perhaps be 
made of the officers of the Opium Department, who have considerable experience 
in the business of distributing advances and selecting proper recipients. 

461. The bulk of advances for the wells and smaller w'orks will be made to 
the smaller landowners and substantial occupancy tenants. In the case of the 
former the question .of security offers no difficulty. The latter also are protected 
in perpetuity against enhancement of rent in respect of improvements executed 
by them. .But as, in general, they do not enjoy the power of transferring 
their land without the consent of the landlord, it cannot as a rule be taken as 
security for the advance. There will probably be the same reluctance in 
Bengal as we have found in the United Provinces, to making the tenant’s interest 
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in Ms holding transferable for purposes of recovery of tahavi. We know of no 
circumstances special to Bengal to render inapplicable to it the recommendation 
which we have made on the subject (1,181)—that the precedent set by the Central 
Provinces in this matter should be followed. 

462. Village tanks. —Throughout Bengal and the eastern districts of the 
United Provinces, village tanks are formed not, as elsewhere in India, by dam¬ 
ming up valleys and holding up water, but by excavation out of the soil, the 
rain water from the neighbouring ground surface being turned into them, These 
tanks are no doubt of great value for watering cattle and other domestic purposes ; 
but they are also used for irrigation, and in the climate of Bengal they may be 
counted on to fill two or three times in the year. The area they command must 
be very limited, and in drought they are the lirst to fail. Nevertheless tanks 
are popular. In the course of years they get silted up, and, except to supply 
relief labour, it is far too costly an undertaking to clear them out. But silt 
clearance of such tanks is excellent for purposes of organization in the employ¬ 
ment of relief labour. 

463. Mr. TytleVs encouragement of wells. —We have received a very in¬ 
teresting note from Mr. A. Tytler, C.I.E., who for thirty years was in the 
Opium Department in North Bihar. He divides irrigation water into three 
classes according to its merit — 

Ist.—Jhil and tank water. 

2nd. —Well water. 

3rd,~Caiial water. 

He places jMl water first, on account of the decaying vegetation which it 
contains and which forms a good manure* Tank water he thinks good “ because 
it receives surface drainage.” Well water bethinks good “ because it contains 
in solution fertilizing saline substances ” and also “ because it is, when used 
as is usual during the cold weather, warmer than the atmosphere.” 
Canal water is placed last because it contains no fertilizing properties, 
and is colder than the atmosphere; also because the native cultivator obtains 
it without personal labour, and therefore pours it recklessly over his crops 
to their detriment. Mr. Tytler considers canal irrigation in Saran not only 
superfluous but harmful. He thinks it is only wanted for rice irrigation about 
once in five years, and he remarks “ if used for cereals it is apparently suited 
for the first year, though each succeeding year the crops become worse, the 
yield lighter, the soil deteriorating.” He adds that irrigation raised the naturally 
high spring level to near the surface of the ground, which brought on a most 
fatal fever which disappeared when the irrigation ceased. The mortality of the 
cattle also, he says, was excessive. Mr. Tytler recommends, then, the multiplica¬ 
tion of tanks and wells, the latter in the higher lands at the rate of a good well 
for every 10 or 15 acres. His personal influence in North Bihar was very excep¬ 
tional, and he succeeded in persuading the cultivators to take advances collec¬ 
tively for masonry wells, that is, ” the number of men who would use the well or 
be benefited by it agreed to repay the loan proportionally according to the area 
of their poppy fields.” By proceeding in this way, in 25 years Mr. Tytler 
increased the number of masonry wells in his district by 3,705, besides repairing 
846 old wells. The amount advanced was Rs. 1,86,695, and, he writes, although 
“ this large sum of money has been advanced to poor cultivators, in nearly every 
case so poor that no single man could afford to singly take the money, but 
required to have numerous partners in the undertaking, yet there never has been 
a single rupee repaid in arrears, nor have I ever had occasion to distrain security.” 
Mr. Tytler attributes this success simply to getting the cultivators to act collec¬ 
tively ; and we think the success worthy of record and capable of imitation. The 
sum advanced by him never exceeded Rs. 60 for a well, the. cost of which was 
from Rs. 100 to Rs. 150, and the wells that were made proved of great benefit to 
the cultivators for the growth not of the poppy only, but also of other valuable 
crops. 

464. Famine relief works. —The Bengal Government have favoured us with 
statistics concerning the thirty-seven districts or parts of districts which they 
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eonsider liable to famine. They embrace an area of 83 ,Jj 50 square miles with a 
population of 33,667,821, or about 400 per square mile. In twenty-five of these 
districts the average rainfall of the year exceeds 60 inches, so that in these there 
is no very urgent need for providing relief works. Provision has been made, 
however, in each district for the employment for three months of, on an average, 
9*3 per cent, of the population of the area affected. The works on the 
programme are— 

(а) Railway embankments, 

(б) District and village roads. 

(c) Tanks for irrigation and drinking purposes and irrigation channels. 

(d) Embankments against floods. 

Railway embankments could only be helpful to the people in the immediate 
vicinity of any line proposed, and quite possibly there might be no distress just 
in that area. Usually the preference is for roads over irrigation works, perhaps, 
as the Commissioner of Patna remarked, because “ the Collector knows roads 
and not canals.” We think this preference often unfortunate, leading to making 
roads where they are not wanted, and where District funds cannot afford to 
maintain them. The tanks for • irrigation and drinking purposes are merely 
village tanks, but some of them are of great size, and many were constructed in 
the famine of 1897. They are of use for watering cattle, and sometimes small 
plots of land are irrigated on their margins, but they cannot be regarded as 
irrigation works. We earnestly recommend then that, where irrigation is 
practised at all, the opportunity of a demand for famine labour should not be lost; 
but that pains, aharas, the embankment and terracing of fields, and every other 
sort of irrigation or drainage work, should be put thoroughly in repair. Expert 
knowledge is hardly required for the silt clearance of a tank or an irrigation 
channel, or for the building of a village hand. New works of course require 
more technical knowledge; but no form of famine labour is better, when expert 
supervision is possible, than the excavation of a new canal like the 3’ribeni. 



Chapter XIX.-THE UNITED PROnSCES OP AGRA AND ODDH. 


(i).- Local conditions ; me and value of irrigation. 

465. In considering the value of irrigation in the United Provinces it will 
be convenient to regard them as divided into four nearly parallel strips, as fol¬ 
lows :— 

(1) The 8ul)-montane tract or zone; a narrow strip, 30 to 60 miles in 

breadth, extending under the Himalayas, along the whole length 
of the Provinces. 

(2) The central tra,ct; lying between the sub-montane tract and the 

Ganges. 

(3) The Ganges-Jumna Doah; extending from the foot of the Siwaliks 

to the Junction of the Ganges and Jumna rivers at Allahabad. 

(4) The southern tract; lying south of the Jumna river. 

Each of these tracts hiis special characteristics, and requires separate considera¬ 
tion. 


466. The sub-montane tract. —All the districts in the immediate vicinity of 
the hills, from Dehra Dun on the west to Gorakhpur on the east, lie wholly or 
partly within the sub-montane tract, but in most of them the conditions in their 
southem portions approach those of the second tract. Prom its situation this 
zone has TiaturaUy an abundant rainfall, and its surface is intersected by innu¬ 
merable streams. A great part of it is devoted to forests and grazing lands. 
The population is in most places sparse, and agriculture is in a very backward 
condition, the progress of the tract being much impeded by its malarial climate. 
The average annual rainfall varies from under 50 inches along the southern 
border, to upwards of 70 inches at tho foot of the hills. The winter rainfall 
gradually decreases from 7 inches on the west to about 2 inches in the eastern 
districts, ilioo and wheat are tho principal crops. The former is freely irrigated 
from streams and canals, but the water being near the surface the moisture 
of the soil is sufficient for u'heat and other rabi crops, except in the peculiar 
Bhabar tract in the Naini Tal district, whore, at the foot of the steeper slopes 
of the hills, there is a broad talus of boulders and gravel through which the 
subsoil water flows at a great depth. 

467- The chief value of iivigation in this sub-montanc tract is the benefit 
which it affords to the rice crop. Without it the better qualities of rice cannot bo 
grown; and even the coarser kinds are improved by it in almost all years. Serious 
deficiency of the rainfall is a rare occurrence, but the northern portions of 
Gorakhpur and Basti suffered severely from this cause in 1873 ; and both those 
districts, with Bijnor and Bareilly, are said to have lost all their rice crops in the 
drought of 1877. The average area sown, in the districts lying wholly or partly 
within this tract, is about 10 million acres, of which rather less than one-fifth is 
irrigated in a dry year. One-half of the irrigated area is due to wells, the 
remaining half being divided fairly equally between Government canals, tanks, 
and ‘ other sources.’ 

468. The central tract.—The zone between the sub-montane tract and the 
river Gangas is tho largest of the four tracts into which we divide the Provin¬ 
ces, and it comprises more than a third of the total cropped area. It is composed 
of llohilkhand, Oudh, and the Gorakhpur Division, excepting the relatively small 
portions of their areas which lie in the sub-montane tract, and of tho Benares 
Division, except the portion south of the Ganges. 'Within this tract the average 
annual rainfall varies from about 35 inches along the course of the Ganges river, 
to nearly 50 inches along the southern border of 'the sub'-montane tract. The 
average winter rainfall (December to April) is approximately 2 inches over the 
wffiole tract, varying from 2| inches in the western to If inches in the southern 
and eastern districts. Like the sub-montane tract this large area is liable to suffer 
only occasionally from deficiency of the monsoon rainfall, but tho scanty winter 



rainfall is generally insufficient to ensure a full outturn of the rabi crop without 
aid from irrigation. Since the end of the eighteenth century there has been no 
widespread famine affecting severely the whole tract, hut the western districts of 
Hardoi, Moradabad, and Budaun, with the southern portions of the adjoining 
sub-montane districts, suffered severely in 1837, 1860, 1869, and (excepting 
Moradabad) again in 1877, when Lucknow, Rae Bareli, Bara Banki, and Azam- 
garh also suffered severely. In 1896-97 there was famine in Hardoi, severe 
distress in Sitapur, Lucknow, Bara Banki, Hnao, Rae Bareli, Jaunpur, and 
Azamgarh, with slight distress in every other district except Ghazipur and Ballia. 

469. Irrigation is extensively practised from wells, and jhils, or natural 
depressions, which occupy considerable areas in almost every district; rice, wheat 
and barley, sugar-cane, poppy and indigo, all of which are more or less dependent 
upon irrigation, occupy about 54 per cent, of the total cropped area ; and of an 
average area of 14 million acres annually under crop in a year favourable for 
irrigation, 3 million are irrigated from wells, 1|^ million from tanks or natural 
depressions, and over J million from other sources; making a total irrigated area 
of over 4^ million acres, or more than one-third of the sown area. The area 
irrigated from tanks falls to about half a million acres in a year of severe 
drought, and of that area a large proportion is insufficiently watered. I'here are 
no Government works within this tract, with the conditions of a large portion of 
which we shall have to deal more in detail, when considering the question of 
introducing canal irrigation from the Sardah river. 


470. The Ganges-Jumna Doab .—This tract comprises 13 districts, few of 
which are not now fully protected against famine by means of irrigation works. 
As will be evident from a glance at the map of the canal systems of the United 
Provinces which accompanies this report, almost the whole Doab is intersected 
by the numerous distributary channels of the Upper and Lower Ganges, and 
Eastern Jamna Canals; and in addition there are in most districts good facilities 
for well irrigation, more especially for Itacheha or temporary wells, for the con¬ 
struction of which the subsoil is, in many parts of the Doab, peculiarly favour¬ 
able. The average annual rainfall is about 30 inches, and the average winter 
rainfall about 4j^ inches in the north-west at Saharanpur, decreasing to 2 inches 
at Aligarh, and to If inches east of that station. Out of an average area of about 
111 million acres which are annually sown, over 6 million acres, or nearly 45 per 
cent., are irrigated in a dry year ; and of this roughly one-half is from Govern¬ 
ment canals, nearly one-half from wells, and a small balance from tanks and other 
sources. Before the introduction of canal irrigation, the districts composing this 
tract were among the most insecure in Northern India; and the construction of 
the Ganges Canal was largely due to the impressions produced by the sufferings 
of the famine of 1837, one of the most terrible in Indian history. Again in 
1860-61 famine was severely felt in the upper portion of the Doab. Since then 
the country has been protected by irrigation, and although the droughts of 1868 
and 1877 were severely felt, there has been no actual famine. 

471. The southern tract .—The fourth, or southern tract differs entirely, in 
its geological formation and agricultural conditions, from the three tracts which 
lie on the northern slope of the Gangetio valley. Those tracts are alluvial for¬ 
mations consisting of layers of loam and sand of varying thicknesses, extending to 
an unknown depth. This lies for the most part on the rock formations of Cen¬ 
tral India, and even where its soils are alluvial they are generally of a different 
character from those on the north of the Jumna. It is naturally divided into 
two sections, the western section comprising the Bundelkhand districts of Jhansi, 
Hamirpur, Banda, and Jalaun ; and the eastern section, those portions of Mirza- 
pur, Benares, and Ghazipur, which lie south of the Ganges river. 

472. Of all portions of the Provinces, Bundelkhand is most affected by the 
vicissitudes of the rainfall. The annual average is from 30 to 40 inches, but it 
ranges between the extremes of one-third and twice the normal, and, owing 
chiefly to the prevalence of black cotton soils, either excess or deficiency may 
lead to scarcity or famine. The districts of Bundelkhand suffered severely in 
the famines of 1837, 1869, and 1896-97, and, though with less severity, in 1873 
and 1877. Their present condition is thi^ described by the Hon’J)le Mr. Hooper 
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in his speech at a meeting of the Legislatiye Council of the United Provinces 
(19th January 1903) ;— 

The crops suffer in years of heavy or unseasonable rainfall as well as in drought, and 
agriculture is liable to a special form of injury in the spread of hans, a grass that periodically 
overruns the richest soils and renders them for the time uncultivable. The effects of great cala¬ 
mities, such as famine, are far more serious and lasting than in more stable tracts, and recovery 
is more slow. Bundelkhand is now beginning to recover from one of these disasters, the famine 
of 1896-97. In that year the cultivated areas were nearly a million acres below the maxi¬ 
mum reached in 1882-83, which is a variation of nearly one-third (1882-83, 3,327,842 acres; 
1896-97, 2,269,444 acres) j and this is an example, though perhaps an extreme example, of the 
great fluctuations to which the cultivation is subject. In some of the years that followed, the 
seasons were not propitious and it is only recently that improvement has begun. The agiieul- 
tural loss during a series of bad years has been enormous, and it fell upon a people already deeply 
involved. 

473. The expenditure incurred by Government, including remissions of land 
revenue and of advances, during the famine of 1896-97 in the four districts of 
Bundelkhand amounted to over a crore of rupees. One-half of this sum was spent 
in the single district of Banda, of which at one time over 42 per cent, of the 
people were receiving relief. 

474. The most productive soil in Bundelkhand is the variety of black cotton 
soil, which is locally known as mar. In this, jmr and wheat are extensively 
grown, hut the soil is so retentive of moisture, and the crops grown on it are so 
liable to be injured by any excess of moisture, that artificial watering is applied 
to it only when the rains fail, or as a preliminary to I'ahi sowings when the rain¬ 
fall is seriously deficient in the later months of the monsoon. Another black 
soil, known as hahar, closely resembles mar, but it is of a stiffer consistency and 
in the rabi it is utilized more for the growth of gram and mixed crops than for 
wheat alone. Water is applied to it somewhat more freely than to mar, but in 
all ordinary years the rainfall of the monsoon provides it with sufficient moisture 
even for the rabi crops. A yellowish red loam called parwa, which is found 
extensively in many parts, is less suited than the black soil to dry crop culti¬ 
vation, but with the aid of irrigation it produces excellent crops of wheat and 
barley. There is no question as to the beneflts of irrigation in this and similar 
soils. The crops grown in them benefit by irrigation even in ordinary years, and 
without it they fail in years of scanty rainfall. The Bundela cultivator has the 
reputation of being apathetic and wanting in enterprise. He does not take 
readily to irrigation from wells, or even to the labour involved in lifting canal 
water a few feet on to his fields ; but, where canal water can be flushed on to 
the yeUow or red soils, he is ready to use it, and to pay for it ; and even in 
black soil tracts, where the natural apathy of the cultivator is intensified by the 
ease with which a crop can he raised in a dry year, he is slowly learning to make 
the best use of the water which the Betwa Canal has placed at bis disposal. 

475. The second, or eastern, section of this southern tract does not appear to 
have been visited by actual famine until 1896, and then it suffered with 
much less severity thau the lea.st affected of the Bundelkhand districts. 
It is however said to suffer from scarcity or distress about once in 20 years. 
Black soils prevail in the southern portion of the alluvial plain which extends 
from the foot of the hills to the Ganges river. North of this portion there is a 
stretch of soil eminently suitable for irrigation and rice cultivation ; and north 
of this again, is a strip of good alluvial soil which is flooded yearly by the 
Ganges, and grows excellent crops without irrigation. 

476. Utility qf irrigation.-~Wi%\x regard to the value of irrigation in 
increasing the produce of land in the United Provinces, it may be said that the 
millets and pulses, which form the staple hharif crops of the western districts 
and which are largely grown in almost all parts of the province, would 
derive no benefit from irrigation except in an unusually dry year; rice, the 
principal crop of the snb-montane and central tracts, yields under irrigation an 
increased outturn of about 20 per cent, in the former, and 40 per cent, in the 
latter tract ; the valuable sugar-cane and poppy crops are, in all years, dependent 
upon irrigation, as is indigo, the growth of which leads to an increased outturn of 
the subsequent rabi crop. Under irrigation, also, cotton can be grown to a suffi¬ 
cient height to enable it to escape injury from the first heavy hurst of the 
monsoon. Of the staple raU crops, gram does not require any artificial water¬ 
ing in ordinary years; but in the case of wheat and barley irrigation increases the 
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outturn by 50 to 100 per cent. As to the protective value of irrigation, it may 
safely be said that, excepting the hill districts and a portion of the sub-montane 
tract, there is no part of the United Provinces which can be considered even 
fairly secure, unless at least one-third of its cultivated area is protected by 
irrigation from a source which will not fail in a year of drought. 


(ii).—JExisting State irrigation lOorJcs. 

477. Number and classification of State irrigation worlds. —In the United 
Provinces the State irrigation works under the control of the Irrigation Department 
comprise five large and eleven smaller canals, and twelve small storage works. 
The canals are all of the perennial as opposed to the inundation type ; that is, their 
supplies are taken in by means of perma.iient, or in some cases temporary, dams 
constructed across the rivers from which they are drawn. Of the five large 
canals, four, the Upper and Lower Ganges, Agra, and Eastern Jumna, are 
classed as productive ; and one, the Betwa Canal, as protective. The remain¬ 
ing works are aU classed as minor works, and for convenience of administration 
and accounts they are grouped into separate systems known respectively as the 
Dun, Bijnor, and Eohilkhand Canals, and the Jhansi and Hamirpur Lakes; the 
names of the latter indicating the districts in which the storage works are situated. 
To this list of Government works should also be added the numerous small canals 
which have been constructed in the Government estates of the Naini Tal dis¬ 
trict, and which are known collectively as the Tarai and Bhabar Canals. These 
works are managed by an Engineer of the Irrigation Department whose services 
have been lent to the Estates, but the expenditure on them is not shown in the 
departmental accounts. 

478. Total cost of the worhs and general financial results.— to the 31st 
March 1901 the capital expenditure which had been incurred on all works under 
the charge of the Public Works Department amounted to 907 lakhs. Taking the 
mean of the results for the preceding six years, so as to include both wet, dry, and 
normal years, the annual revenue derived from the works which were in opera¬ 
tion at the commencement of the period amounts on an average to 88| lakhs, 
the working expenses to 29 J lakhs, and the net revenue to 59 lakhs, representing a 
return of 6-9 per cent, on the capital cost of the works, whioli may be put at S53 
lakhs. Taken as a whole, therefore, the works yield a substantial profit to 
the State. 

479. General protective results. —In a year of average rainfall the works 
irrigate about 2| million acres, but the area varies greatly from year to year 
according to the nature of the seasons. In 1894-95 with a good monsoon 
follow'ed by good winter rains, the total area barely exceeded a million acres. 
On the other hand, in 1896-97, when over the whole canal tract there was 
practically no rain after the end of August, the area rose to well over 3 million 
acres. In that year the real protective value of the works was fully demon¬ 
strated. Under conditions very similar to those which led to such widespread 
famine or distress throughout the greater part of the Provinces, the cultivators 
in the canal-irrigated tracts not only secured their crops, but, owing to the high 
prices prevailing, they were exceptionally prosperous. As soon as their spring 
crop was assured, they were able to export grain, and thus out of their plenty to 
contribute to the wants of less fortunate tracts. The value of the crops raised by 
the works in that year was estimated at 13 crores of rupees, a sum which 
exceeded by 50 per cent, their total capital cost, while one and a half million 
tons of edible produce were rendered available as food for the people. But 
perhaps the best testimony to the protective value of the canals is afforded by 
the following extract from Sir Antony MacDonnelTs review of the Chief 
Engineer’s report for the year. Eeferring to the financial results of the year’s 
operations the Lieutenant-Governor wrote :— 

These very satisfactory figures show the results of the year’s operations as gauged hy the 
departmental system of accounts ; but, taken alone, they fail to represent the true value of the 
canals during a year of drought. In a year such as that through which we have just passed it 
is in the effective protection against famine and scarcity afforded to almost the whole of the 
canal irrigated tract, in the suitable employment provided for some millions of the people, in the 
exceptional prosperity of large numbers of the cultivating classes, and in the land revenue secured 
to Government, that the most important and most beneficial results of the canals are to be 
found. In these respects the benefits derived from the canal works during the past year of 
drought can hardly be exaggerated. 
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480. Injurious effect of canal irrigation, and its remedy. —It cannot how¬ 
ever be said that the canals in the United Provinces have always conferred 
unmixed benefit upon every tract which they command. In many places their 
introduction led to a gradual but steady rise in the level of the subsoil water, 
and resulted eventually in water-logging of the soil, the increase of malaria, and 
the further deterioration of usar or reh covered tracts. To remedy these evils 
and to prevent further injury, it was found necessary to incur a considerable out¬ 
lay on the re-alignment of some of the older channels, and on the construction of 
a large system of drainage channels, the aggregate length of which now amounts 
to 3,827 miles, or to more than ono-third of the total length of the canals and their 
distributary channels. On tlie construction of the drains an expenditure of 
about 43 lakhs has been incurred. These measures have gone far to remedy, 
if they have not entirely removed, the evils of which there were such serious 
complaints in past years. 

481. Dependence placed upon the winter rainfall. —The canals have all been 
designed with carrying capacities largely in excess of the supplies in the river 
during the later months of the cold weather. Thus, if the later monsoon rains fail, 
the large supplies carried by the canals irrigate an area in excess of that to which 
tho full number of waterings can be given if the winter rains also fail. We have 
had objections raised to this .system, but there can be no question that it ensures 
protection to the widest possible area. It enables a larger area to be sown with 
rahi crops than would be possible without aid from canals, and if the usual winter 
rains fall the whole area is matured. If they fail, a full crop cannot be ensured over 
the whole area; but a much larger area wiU yield a full or substantial crop than 
would bo the case if the supply were limited in the first instance to the area to 
which water could be guaranteed towards the end of the season; and with the 
high prices of produce which usually prevail when there Ls a failure of the winter 
rains, the cultivators can have no cause for complaint, provided that remissions 
of water-rate are given as liberally as the rules provide, on tho small number of 
fields which fail to yield a fair crop. 

482. Increase in the protectim afforded hy State works. —The area irrigated 
fluctuates with the rainfall to such an extent that figures based upon averages 
do not afford a good indication of the gradual growth of the protection afforded 
by means of Government works. Of dry years even, no two years are alike, 
and a year in which there is a steady and continuous demand, taxing the canals 
to their utmost throughout the whole of both irrigating seasons, is unknown in 
these provinces. In 1877 a good fall of rain in December put a stop to all 
demand for water, and in 1896 tho rainfall up to the end of August was normal 
or in excess of the normal. But taking the areas irrigated during those two 
famine years as a measure of the then irrigating and protective capacities of 
the works, wc find that during the past twenty-five years the area has been 
more than doubled, having risen from under 1^ million to over 3 million acres. 

Lauge Canal Systems, 

483. The four productive works. —The following tabular statement shows 
tho financial results of tho four large canals of tho productive class, based on 
an average of the six years ending 1900-01. The figures given for the Lower 
Ganges Canal do not include those for tho recently opened Fatchpur Branch. 


Bame ol Canal. 

Canal 
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Total capital 
outlay to 
end of year. 

1 
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Interest 
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of net 
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Upper Gauges Canal . . 

1864 

2,98,87,861 

17,05,246 

9-47 

948,977 

1,27,58,990 

Lower Ganges Caual . 

1878 

3,53,24,044 

91,084 

3-97 

774,137 

—26,21,950 

a\gi& Canal 

1874 

95,40,178 

1,80,600 

5-60 

! 228,739 

—14,09,353 

Enateru Jninna Canal . 

1850 

38,64,233 

8,82,186 

26-65 

j 285,987 

2120,92,711 

TotaIi 

... 

7,86,16,311 

28,69,016 

7-37 

2,237,840 

3,08,20,398 
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These Jesuits may be regavded as fairly normal for all and each of the 
works. The canals irrigate on an average about 2^ million acres, or 22J per 
cent, of the gross area of 10 million acres which, they command. They yield an 
annual net revenue of about 58 lakhs, equivalent to a return of 7'37 per cent, 
on their capital cost; and after meeting interest charges which amount to 
Es, 29,32,375 there is left a clear profit to the State of Es. 28,59,015 per annum. 
The extraordinarily high percentage earned by the Eastern Jumna, as compared 
with the three other canals, is due partly to the inexpensive nature of the works, 
more especially of the head-works, and partly to'.the fact that sugar-cane and rice, 
which pay the maximum water-rate, form 38 per cent, of the total area of crops 
irrigated by the canal. On the Lower Ganges Canal, on the other hand, the 
capital cost has been swollen by heavy expenditure incurred on the construction 
of the head-works and of a large aqueduct on the Kali Nadi, while less than 9 
per cent, of the crops consists of sugar-cane and rice. The net revenues earned by 
all four canals, from the dates of their opening up to the 31st March 1901, are 
808 lakhs in excess of the interest charges to the same date. On the Eastern 
Jumna Canal the de Beit was not cleared off until 33 years, and on the Upper 
Ganges Canal until 38 years from the date of opening. There are still balances 
of 26 lakhs against the Lower Ganges Canal, and 14 lakhs against the Agra 
Canal, but these are now annually diminishing. 

484. Capital cost per acre. —Calculating on the average area irrigated, 
the capital cost of the four productive works amounts to Es. 35 per acre. 
This is much higher than the corresponding figure for the Punjab, where, as 
we have shown, it amounts to only Es. 21*1 per acre. The high rate in the 
United Provinces, compared with the Punjab, is due chiefly to the greater 
average rainfall, to the consequent less steady demand for canal water, and to 
the fact that in the United Provinces, where canal water is in general required 
merely to supplement the rainfall, the supply of water is distributed, and the 
protection which it affords extended, over relatively a much wider area than 
in the Punjab. In the latter province not only is the supply available for the 
canals lai'ger in proportion to the area commanded, but there are also large tracts 
in which, owing to the scanty rainfall, cultivation without irrigation is impos¬ 
sible. Thus, with less contraction of the irrigated area in years of good 
rainfall, there has not been the same necessity for, or incentive to, a very 
wide distribution of the supply. The difference is also in part accounted 
for by the relatively larger expenditure incurred in the United Provinces on 
works connected with navigation, on escape channels rendered necessary by the 
more fitful nature of the demand, and on drainage works required to carry off the 
more abundant rainfall. 

485. Bevenae, maintenance charges, and value'of crops irrigated, —The gross 
revenue annually earned by the four canals, including the share of the land 
revenue which is credited to them, amounts to over 84f lakhs, or to Es. 3*80 per 
acre. The working expenses average Ee. 1*20 per acre, or, with interest added, 
Es. 2*69 per acre, leaving Ee. 1*21 per acre as clear profit to Government. The 
value of the crops irrigated in an average year is estimated at 800 lakhs, or 
rather more than the total cost of the canals. 

486. Besults of expenditure on improvements.-^la. discussing the growth 
of irrigation on the perennial, canals of the Punjab, we have called attention to 
the remarkable expansion of irrigation which has taken place during the past ten 
years, owing mainly to the adoption of measm’esfor extending irrigation up to the 
extreme limits imposed by the supply of water available, or by the physical 
features of the country, and for ensuring a more economical use of the water. 
The policy of exten(hng irrigation up to the farthest limits of the Doab was 
carried into practical effect in the United Provinces many years ago, and, with 
one important exception at the tafl of the Ganges-Jumna Doab, all the large 
branch canals required to carry water along the watersheds of the main drainage 
lines, were completed before 1880. There "were no doubt large tracts within 
command of the canals to which water had not been taken; but, with the one 
exception which we have noted and to which we shall again refer, these were all 
areas from which canal water had been purposely excluded owing to the unsuitf 
ability of thp soil, or to the existing facilities for irrigation from wells and other 
sources. There has been, therefore, of recent years practically no scope for the 
OX^ansion of irrigation, except by extending and improyingthe syste^ns oifsu^ll 
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distributary channels, and by economizing water so as to ensure its distribution 
over the widest possible area. The measures, with this end in view, which have 
been introduced independently on the canals of the United Provinces, are very 
similar to those adopted in the Punjab (paragraph 16) ; but, in addition, the bed 
slopes of many of the distributary channels have been reduced with the object of 
causing a deposit of fine silt on the bed and side slopes, and of thus reducing loss 
by percolation. As in the Punjab, these measures have been greatly facilitated 
by the rules introduced in 1890, which rendered it more easy to obtain funds for 
works of extension and improvement than it had been before the construction 
estimates of the works were closed, and also by the liberal grants for minor im¬ 
provements which have been charged against the revenue account of the canal, 
in the case of the four canals which we are now considering the estimates were 
closed on the 31st March 1891. Taking, as we did in the case of the Punjab 
canals, the aggregate of the maximum areas irrigated before 1894-95, as represent¬ 
ing the irrigating capacity of the works when the estimates were closed, and the 
aggregate of the subsequent maximum areas as their present capacity, we fifid 
that there has been an increase of 744,613 acres. ‘Since 1891 an expenditure of 
67| lakhs has been incurred against capital, and of 21 lakhs against revenue 
for works of extension and improvement, making a total of 78| lakhs, or an 
average of Es. 11 per acre of extension, most of which is due to this expenditure. 
This result agrees very closely with the corresponding rate for the Punjab, and 
affords further evidence of the profits to be derived from a liberal expenditure 
of funds in developing irrigation on works which have been nominally completed. 

487. The Falehpm' Branch Extension .—For the area at the extremity of 
the Doab, referred to in the preceding paragraph as being still outside the canal 
irrigated tract, it was for some years doubted if a sufficient supply of water 
would be available. The early results of the measures for economizing w'ater 
which were adopted extensively after 1891, showed, however, that there need be no 
serious apprehension on this point; and, with a view to extending canal irrigation 
into this tract, the construction of the Fatehpur Branch of the Lower Ganges 
Canal was commenced in 1895. The works have now been practically com¬ 
pleted at an outlay of 34 lakhs. The branch was opened for irrigation in 1898, 
and in 1901-02 it irrigated 34,461 acres. When irrigation is fully developed it 
is expected to irrigate annually 120,000 acres, or about one-fifth of the cultiv¬ 
able area commanded. 

488. Other extensions. —There are only two other works of individual impor¬ 
tance remaining to complete the main distributing systems of the Ganges 
Canals. These are the extensions, which are now in hand, of the existing Mat 
Branch atid Kalda distributary, to irrigate 83,000 acres in the northern part 
of Muttra and in the Aligarh district, at an estimated cost of 11 _ lakhs. On 
the Agra Canal the Nandgaon distributary is being extended to irrigate 46,000 
acres in the northern half of the Muttra district at a cost of 2^ lakhs. 

489. The Betwa This is the only work in the United Provinces of 

the ‘ protective ’ class. It was constructed at a cost of 42 lakhs for the protec¬ 
tion of the Jalaun district. It also irrigates small tracts in the Jhansi and Hamir- 
pur districts, and in a few Native States, but the total area irrigated in these tracts 
does hot ordinarily exceed a thousand acres. The canal receives its supply 
from the Betwa river which rises in Bhopal, on the northern slopes of the Vin- 
dhyan range. The river is dammed up by a masonry weir, about a mile in 
length from end to end, and with its crest level 50 feet above the lowest point 
in the river-bed. The area drained by the river above the dam is so large (10,000 
square miles), and the rainfall in the upper reaches of the catchment so assured, 
that during the monsoon months there is always an ample supply. The flood 
discharge may rise to about f million cusecs; but on the cessation of the monsoon 
the volume rapidly falls, and in a dry year, before the end of December, it 
dwindles to a few cusecs. The dam, on the crest of which iron shutters 6 
feet high have recently been erected, forms a reservoir 16 miles long with an 
average width of about ^ mile. It stores 2,760 million cubic feet of water with 
which the canal’s supply is supplemented when the discharge in the river falls 
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below requirements. The narrow width of the channel above the dam, and the 
high velocity of the floods, prevent any perceptible deposit of silt in the reservoir. 
The canal was designed to take in 1,000, but is capable of carrying 1,200 
cusecs. It was estimated to irrigate 120,000 acres in a year of full demand for 
water, and to yield an average return of 1‘69 per cent, on the capital cost. 


490. A mean of the financial results for the six years ending with 1900-01 
may be taken as fairly typical of the average returns now derived from the canal. 
It shows that the average gross annual revenue of Rs. 85,000 falls short of 
the maintenance charges by Es. 17,000; including interest charge there is an 
annual loss from the canal of lls. 1,81,000. Expressed in acreage rates, the work¬ 
ing expenses and interest charges amounted to Rs. 5‘68 per acre irrigated, and 
the gross revenue to Rs. 1'81, leaving a net annual loss of Bs. 3'87 on a capital 
expenditure of Rs. 93 per acre. Calculated on the area protected against 
drought in the famine year of 1896-97, the capital expenditure is Rs. 50, and the 
net annual loss Rs. 3 per acre. 

491. The canal was opened in 1886, and in the fourth year from its opening 
the irrigated area rose to over 32,000 acres. That area was seldom, and only by 
a small amount, exceeded until the famine year of 1896-97, when 87,306 acres 
were recorded. In years of ordinary rainfall the irrigated area still falls short of 
40,000 acres. The work, it wiU be seen, has not fulfilled, either in its financial 
or protective efPocts, the expectations that were formed when the estimates were 
framed; but, thougli the protection afforded to the Jalaun district during the 
famine was incomplete, the canal led to sufficient reduction of distress, and of 
expenditure on relief, to justify its construction. In the words of Sir Antony 
MacEonnell, it was the sdvation of the Jalaun district. 

492. Difference in the results in the two branches of the Betwa Canal. 

is instructive to notice that the financial results shown in paragraph 490 
are the mean of those obtained by two separate branches—one, the Kathaund 
Branch, running through a country in which parwa or yellow soil predominates; 
and the other, the Hamirpur Branch, commanding a tract consisting almost 
entirely of black cotton soil. Taking the average results of the past five years, 
during wliich the conditions have been on the whole more than ordinarily favour¬ 
able to the irrigation of black cotton soil, wo find that the Kathaund Branch has 
irrigated annually 33,000 acres, returning a gross revenue of Rs. 2 per acre ; while 
the flamirpur, which is the larger of the two, has irrigated on the average 
only 16,600 acres, returning a gross revenue of Rs. 1'6 per acre. The net amiual 
loss to the State, assuming the capital cost and working expenses to be divided 
equally between the two branches, comes to Rs. 6^ per acre for the Hamirpur, 
against Rs. 2 per acre for the Kathaund Branch. The former figure affords a 
good indication of the probable cost of providing irrigation, by a canal like the 
Betwa, in the purely black cotton soil tracts of the United Provinces, where rice 
and perennial crops are not grown, or are grown only on an insignificant area. 

Minor Works. 

493. Small Canals. —^The three systems of minor canals all irrigate in the 
feub-montane tract, and are fed by streams which rise in or near the lowest 
ranges of the Himalayas. Two of them, the Bun and Bijnor Canals, are highly 
remunerative works, returning 7f and 12f per cent, respectively on their 
capital cost. The Rohilkhand Canals, which command a country generally less 

‘fertile and requiring less artificial irrigation, rctium about 4 per cent, now 
that the water-rates have lately been increased. Collectively the small canals 
yield a net revenue of over 1^ lakhs, or 6| percent, on a capital outlay of 27 
lakhs. On an average they irrigate 140,000 acres annually. In the famine of 
1896-97 by their aid the crops on 163,000 acres were brought to matmity, 
against 64,000 acres in the famine of 1877-78. This large increase is to 
be attributed chiefly to liberal expenditure on improvements during the past 

• 16 years. 
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494. Storage works. —The twelve tanks in the Jhansi and Samirpur dis¬ 
tricts are the only works in the Provinces under the charge of the Public Works 
Department which are entirely dependent upon storage. They are aU old works 
which were in existence before the district came under British Government, and 
appear to have been made more for ornament than for use. About Es. 80,000 
have been spent on improvements which have about doubled the irrigated 
area, but even now they only irrigate from three to five thousand acres annually. 
The revenue, in the shape of water rate and enhanced land revenue, barely suffices 
to cover the annual working expenses. 

495. The Tarai and Bhabar Canals. —In this system are comprised about 
20 small canals which have been constructed in the Government estates in the 
Naini Tal district, chiefly with the object of opening out jungle tracts to cultiva¬ 
tion. They irrigate annually 126,000 acres consisting mainly of rice. There 
are no separate accounts showing the cost of the works and the revenue derived 
from them. 

{iii),—Scope for further extensions of State irrigation works. 

496. The sub-montane tract.— proposals have been laid before us for the 
construction of new works in the sub-montane tract. In the western districts 
of Dehra Dun, Bijnor, and Bareilly, all the available water-supplies of any conse* 
quence are said to be already fully utihzed. East of the Naini Tal Tarai there 
are no Government irrigation works, and there is said to be but little scope for 
their construction; but the question of utilizing hill streams for the protection of 
the rice areas, and for the general extension of irrigation in these more eastern 
districts should, we consider, be investigated as soon as the services of a qualified 
officer can be spared for the purpose. 

497. The central Three works have been proposed for the irrigation 

of this tract: the Eastern Ganges, the Eamganga Canal, and the Sardah Canal. 

498. The Eastern Ganges and Eamganga Projects for both of these 

works were prepared more than thirty years ago for the irrigation of the tract 
lying between the Ganges and Eamganga rivers, in the districts of Bijnor, 
Moradabad, and Budaon. The high level of the subsoil water in the tract to be 
irrigated, the contention that water would be but seldom required for the rahi 
and still more seldom for the kharif crops, the consequent improbability of 
securing any adequate return on the required expenditure, and the facility with 
which temporarj'' wells can be constructed, led to the abandonment of both 
schemes. Moreover the Eamganga, though it carries an enormous volume when 
the river is in flood, runs practically dry soon after the rainy season; and, with 
the existing canals on the right bank utilizing all the available cold weather 
supply of the Ganges, there is at present no surplus available for the supply of a 
canal taking off from the left or eastern bank of that river. It may be quite im¬ 
possible to procure a perennial supply for the irrigation of this tract, and even if 
a supply could be procured, one or other of the obstacles owing to which the pre¬ 
vious projects were condemned, may prove insuperable; but we do not think 
that the possibility of affording future protection to the tract by means of canal 
irrigation should be finally abandoned on the basis of information collected over 
thirty years ago. In spite of the high spring level in certain parts, and of the 
facilities for constructing temporary wells, there can be no question as to the 
insufficiency of the protection afforded by the existing means of irrigation. 
Distress from the failure of the rainfall appears to be as frequent in Eobilkhand 
as in any part of the Provinces. It is no doubt as a rule less intense, but in the 
district of Budaon the rainfall has been seriously deficient in no less than ten 
years out of the fifty-two for which records are available, and at least three of 
those years were years of famine, and two of more or less severe distress. In 
Moradabad only 19’17 per cent., and in Budaon only 24*4 per cent, of the nor¬ 
mal cropped area is at present protected by irrigation. 

499. We recommend, therefore, tliat the question of introducing canal irri¬ 
gation into these districts should again be examined and considered bn the mor^ 



detailed information that can now be collected with regard to the requirements 
and conditions of every village in the tract. It seems most unlikely that a canal 
from the Ramganga would afford a sufficient supply for the rabi season, and 
it would probably be too costly to construct. But it may be possible to provide 
a fair amount of protection at a reasonable cost by means of a hhaHf ov inun¬ 
dation canal taking off from the left bank of the Ganges above or near the 
head-works of the Ganges Canal. Such a canal would at least afford a supply 
for a considerable area of rice and other kharif crops, and for the sowing of the 
ra 6* crop should the later rains fail. Eventually, when every possible means 
have been adopted for economizing water on the Ganges and Eastern Jumna 
Canal, or if any of the Sardah water can be carried into the Gauges—a proposal 
to which we shall presently refer—it may be found possible to divert some of the 
cold weather supply of the Jumna river for the irrigation of rabi and perennial 
crops in parts of these districts where the spring level is not prohibitively high. 

500. The Sardah Canal .—There is probably no scheme for the introduction 
of canal irrigation into any part of India which has formed the subject of so much 
discussion as that for a canal from the Sardah river for the irrigation of Oudh, 
Nor has any more difficult problem been laid before us during the course of 
our inquiries than that of deciding whether the numerous objections which have 
been raised against the scheme are sufficient to prevent the utilization, in the 
Ganges'Gogra Doab, of tbe enormous volume of water which now runs to waste 
in the Sardah river. 

601. The first project for a canal from the Sardah was prepared by Captain 
Forbes, R.E., in 1870, and provided for the irrigation of 2,380,000 acres in the 
country lying between the Gogra and Ganges rivers, at an estimated cost of over 6 
crores of rupees, inclusive of outlay on navigation works. It was however foreseen 
that water might not be required for the whole tract, and in 1871 Captain Forbes 
prepared a revised scheme restricting irrigation to the north-west of a line pass¬ 
ing through Lucknow and Fyzabad. This modified project was estimated to 
irrigate 600,000 acres, and to cost 3 crores. It was however held in abeyance for 
some years owing to the opposition of the principal landowners. In the Report 
of the Famine Commission of 1878 the scheme was referred to as one which 
“ ought not to be any longer rejected unless grave and substantial objections 
to it can be established.” 

502. In the following year, 1879, Major Forbes drew up yet another modified 
scheme for irrigating the districts of Kheri, Sitapur, Hardoi, Lucknow, Bara- 
banki, and Fyzabad, with possible extensions to Azamgarh and Jaunpur- The 
opinions recorded by the District Officers upon this scheme were generally un¬ 
favourable to the construction of the canal; and Sir George Couper, who was then 
and had been for many years Chief Commissioner of Oudh, stated his unwillingness 
to proceed with the elala oration of the scheme until driven to do so by the neces¬ 
sity of putting it in hand as a famine relief work. He assigned as his reasons: 
the degree of protection already afforded by existing means of irrigation ; the 
possibility of their further development; and the injurious effect of the canals 
in the Ganges-Jumna Doab on the health of the people. In the following year, 
after a deficient kharifhaxyast. Colonel Brownlow, Cliief Engineer for irrigation, 
having regard to the low supply in the wells and to the emptiness of the jhih 
and tanks in Oudh, recommended the completion of the surveys and the prepara¬ 
tion of a project for a canal to command the Gogra-Gumti Doab. Sir George 
Couper accepted the recommendation with evident reluctance, in view of the 
necessity of providing relief labour in the event of a failure of the winter rains. 
The project which was subsequently prepared by Captain Clibborn and Mr. 
(now Sir William) Garstin provided for the irrigation of 720,000 acres, or about 
one-fourth of the unirrigated and cultivable area of the Gogra-Gumti Doah. The 
canal was designed to carry 3,800 cusecs, and was estimated to yield a 
return of per cent, on a capital outlay of about 3^ crores. This project 
seems to have been held in abeyance mainly from financial considerations, the 
Local Government being unwilling to guarantee interest on the expenditure, 
though evidently desirous of seeing the canal constructed for the protection of 
the country. 
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503. The matter is again referred to in the following terms in the Eesolu- 
tion of the Local Government on the administration of famine relief in 
1896-97 


In October last the failure of the crops threatened to be greater In Oudh than elsewhere, 
and the question of nndertahing the Sardali Canal as a relief work came again uuder discussion. 
The magnitude of the work, however, was so groat, while the injury to tlie country, if a mistake 
were made, would bo so far-rcaching, that the Lieutenant-Governor decided not to enter on this 
great undertaking as a famine relief work without careful preliminary inquiry. But in view 
of the possibility that the famine might continue for longer than a year, Sir Antony MacDonnell 
considered it desirable to come to some decision on the question wliether a canal could be ad¬ 
vantageously made or not. Accordingly Mr. King, Superintending Engineer, was deputed to 
inquire into the merits of the project, and he spent four months of the cold weather in doing 
so. Mr. King^s report has not yet been finally con.sidored ; but it m.ay here be said that, in his 
opinion, Sitapur, Hardoi, Lucknow, and Barabanki are the only districts of Oudh into which 
canal iri'igation could bo profitably introduced. The facts to bo deduced from Mr. King's report 
are, on the one hand, that tho water-supply from the proposed canal would be for those four 
districts practically unlimited, that a canal could be made for about erores, which would 

♦Tbo question of return is very nncM-tam. Possibly return 5 per cent on the outlay,* and 

that these districts would be protected from the 
effects of drought, their wealth greatly increased, and about 265 square miles of shallow tanks 
reclaimed for rabi cultivation. 


On the other hand, the report shows that there are serious though probably not insuperable 
difficulties attaching to the project, arising from the high spring level of the subsoil water, and 
the nature of the subsoil and drainage. The colistruction of the canal continues to be viewed 
evith disfavour by a large though a decreased proportion of landowners and cultivators, and there 
is some doubt whether ^equate water-ratos could he realized. 

The matter is still under the Lioutenant-Governor’s consideration : but tho facts which 
have been established by Mr. King’s inquiries show the prudence of the decision which rejected 
the work as a famine relief measure. 

Subsequently in May 1899, the Lieutenant* Governor, when forwarding 
Mr. King’s report to tho Government of India, wrote as follows 

On a review of the case Sir Antony MacDonnell considers that the canal is not required as 
a famine protective work, while he is satisfied that its construction would so raise the water- 
level, already high, of the tracts through which it would pass as to produce the most injurious 
consequences to the agriculture of the ti-acts and to the health of the inhabitants. The opposi¬ 
tion of the landowners, though it may have been justified by unsubstantial .reasons, had 
thus a solid foundation on which to rest. The opposition is as strong to-day as it was in 
Colonel Forbes’ timej although some few Taluqdars wavered in 1897 in their opposition, the 
great body are united in opposing the construction of the canal. 

The Lieutenant-Governor does not think that interest on its capital could possibly be re¬ 
covered consistently with moderate assessments of water-rates and ix)pular contentment. 

The Lieutenant-Governor and Chief Commissioner is therefore unwilling to support the 
scheme, which should, in his judgment, bo finally abandoned while the physical conditions and 
popular feeling remain as they are. 


504). From this brief history of the project it is evident that the Local Ad¬ 
ministration has never at any time been so fully convinced of the necessity 
for the work as to press very strongly for its construction. In fact, on two of 
the three occasions on which the construction of the canal was seriously considered, 
the proposal was condemned by the responsible local authorities ; and, in both 
these cases, there had recently been ample oppoitunity for noting the possible 
effects of drought in the tract concerned. In each case, however, the condemna¬ 
tion was accompanied with a reservation. Sir George Couper admitted the pos¬ 
sible necessity of carrying out the project as a famine relief work. Sir Antony 
MacDonnell recommended that the scheme he abandoned " while the physical 
conditions and popular feeling remain as they are now.” The immediate ques¬ 
tion for our consideration is, whether there is sulRcicnt evidence to justify us in 
recommending the final abandonment of all proposals for constructing a canal 
from the Sardah for tho irrigation of the whole or any portion of the large tract 
that could be commanded by it. 


505. The objections which have been raised against the introduction of canal 
irrigation into the Ganges-Gogra Doab are that the canal is not needed as a 
protective work, the country being already fairly well protected by its rainfall, 
by the existing means of irrigation, and by the facilities for their extension ; that 
it "would cause serious injury by raising the water-level; and that it would not be 
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a productive or remunerative work. On the other hand, it is contended, that the 
general agricultural and climatic conditions are in the main similar to those in 
the Ganges-Jumna Doab, where canals have not only afforded valuable protection 
to the tracts they command, but have yielded, in addition, a handsome return on 
their capital cost. 

606. There is certainly, so far as we can see, nothing in the climatic condi¬ 
tions, or in the conditions of cropping, which would lead one to suppose that canal 
water would be taken any less freely in this tract than in the I)oab. All over 
the western and southern districts of the Ganges-Gogra or central tract, the mon¬ 
soon rainfall is much the same as in the districts across the Ganges,^ and if any¬ 
thing it is more liable to serious deficiency from the normal; while the winter 
rainfall over the whole tract is both Inss in quantity and more uncertain than in 
the Doab. The main difference in the cropping of the two tracts is that rice is 
more extensively grown in the central tract, especially in the northern and 
eastern districts where it constitutes nearly one-third of the whole cropped area. 
But on the canals of the Agra Province, wherever rice is grown, the cultivators 
have always been ready to pay for its irrigation, even in tracts where the rainfall 
is usually quite as abundant as in any part of the central tract. TTie conditions 
of rainfall and cropping do not, therefoi’e, lead us to suppose that if canal irriga¬ 
tion could be afforded to this tract at the same capital cost per aero as in the 
Doab, it would yield results appreciably less I’emuncrative to the State or le«8 
beneficial to the cultivator. 

607. In considering the extent of protection afforded by the existing means 
of irrigation it will bo desirable to divide the districts co m manded by one or 
other of the proposed Sardah canal schemes into two separate sections, as shown 
in the following statement:— 
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The statement shows inter alia the percentages of the normal sown area 
which are irrigated in a year favourable for irrigation, like that of 1899-1900, 
when excessive early autumn rains filled the tanks, and when subsequent scanty 
rainfall and the lateness of the winter rains caused full use to be made of all 
existing means of irrigation. With these are compared the percentages irrigated 
in 1896-97, when the autumn rains were seriously deficient and ceased at an- 
unusually early date, leaving the tanks nearly empty. 








508. Of the districts in the western section, Shahjafianpnr is apparently 
almost fully protected by its wells and streams. Unao and Lucknow hare each 
25 per cent, of their cultivation irrigated from wells; but the protection thus 
afforded was not sufficient to prevent distr^ and the necessity for relief in a 
year of severe drought. The three remaining districts are insufficiently protected, 
more especially Hardoi, having regard to its conditions of rainfall and to the small 
area which is efficiently protected by irrigation in a year of drought. In the eastern 
districts, excepting Jaunpur, there is a considerable area irrigated from tanks in a 
year of favourable rainfall; and in all districts there is a high percentage of well- 
irrigation. The tanks, however, fail in a year of drought, and though the general 
dehciency is made up by a large increase in the area irrigated from wells, this 
is evidently not sufficient to counterbalance the failnre of the rainfall and of 
the tanks. During the season in Northern India irrigation from wells is 

practically confined to limited areas of sugar-cane and other high class crops, 
and even if the rains fail there is no extensive use made of wells for watering 
the ordinary crops. The excessive heat tells alike on the work that can 

be done by men and cattle; in any case wells could not be made to supply the 
volume of water necessary to mature any considerable area of rice ; and, rather 
than attempt to save his millets and other dry kharif the cultivator prefers 
to devote all his energies to watering and preparing his fields for the more 
valuable rali crops, hoping for assistance from the winter rains in bringing them 
to maturity. Thus in no part of the provinces are wells of any real avail in 
saving the khurif crops. But, apparently, at least throughout Oudh and the eastern 
districts of the Province of Agra, the kharif crops must be caved if distress is to 
be avoided. The drought of 1896-97 affords sufficient evidence that in this tract 
even very extensive well-irrigation during the subsequent rahi, assisted by timely 
and sufficient winter rains, will not prevent distress when there has been a severe 
failure of the kharif. Thus in Rai Bareli, Jaunpur, and Azamgarh, the distress 
was so severe as to be officially recognized as famine, although over 40 per cent, 
of the total cropped area of each district is irrigable from wells. Had the winter 
rains also failed or been seriously deficient, it seems certain that the distress among 
the cultivating classes would have been greatly intensified. It is evident therefore 
that the wells do not at present provide complete protection ; nor can we think 
that they will do so in the future even though their number be largely increased. 

509. It cannot, however, be said that these eastern districts are, compared with 
many other parts of India, urgently in need of protection by State irrigation works. 
The decrease in the population of Azamgarh and Jaunpur, and its stationary condi¬ 
tion in the remaining districts, are attributed more to the effects of the excessive 
rainfall of 1894 than to the drought of 1896 ; and, even in Rai Bareli, where the 
expenditure was greatest, the cost of rehef in the latter year amounts to only 
about ten annas per head of the population, compared with seven rupees per head 
in Banda, and the much larger sums spent in some districts of the Central Pro¬ 
vinces and Bombay. We cannot, therefore, recommend that any considerable 
financial or other risk should be run in order to protect this eastern portion of the 
central tract; and any work designed for its protection must take a low place in 
the order of urgency of protective works. The chances of a canal being made 
for the irrigation of this tract, on the ground that it would prove remunerative, 
are also very remote. It would hardly be proposed to construct it, merely or 
mainly for purposes of profit, in opposition to the wishes of the people. But 
its construction would necessarily involve the drainage of the and to this 
the people would apparently only consent, if they consented at all, on the 
understanding that lands which are now waWed from the jUls were given canal 
water free or at greatly reduced rates. 

510. We think, however, that the question of constructing a canal for the 
protection of the western district of Hardoi is deserving of serious consideration ; 
and if a canal is to be constructed, it would be advisable to consider also the 
question of utilizing it for the further protection of other and adjoining districts. 
The main obstacles to the introduction of canal irrigation into this insecure 
tract are the high level of the subsoil water, the prevalence of sand in the sub¬ 
soil, the small thickness of the overlying loam, and the consequent danger of 
water-logging the soil and of losing a large portion of the supply by percolation. 
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If the conditions of the subsoil water-level, and the nature of the soil and subsoil 
as stated by Mr. King, are general, the injury that might be caused by the 
introduction of canal irrigation on any extensive scale is unquestionable. It 
could no doubt be mitigated, and even to a very large extent be prevented, by 
drainage, by rendering the channels water-tight, by limiting irrigation to a small 
percentage of the area commanded, and, if necessary, by closing certain channels 
throughout the rahi season; but these measures might raise the cost of the work 
to a prohibitive figure compared with the area to be irrigated. The records 
which have, been laid before us are not, however, in our opinion, sufficiently 
detailed to justify the final abandonment of the scheme on the ground of danger 
from water-logging. 

611. These records show that along the alignment proposed for the main 
channels the depth to water-level varies from a minimum of 11 feet in Hardoi 
to a maximum of 33 feet in Lucknow; and that in certain parts of some districts 
pure sand is found at a depth of 6 to 12 feet below the surface of the ground. 
J3ut much more detailed information than this will be necessary before it can be 
said that the conditions with regard to water-level and subsoil offer insuperable 
obstacles to the construction of a canal. The areas must first be demarcated into 
which it seems desirable to carry canal water, having regard solely to their 
irrigational needs, the extent to which they must depend upon canal water for their 
protection, and the suitability of their soik for canal irrigation; the subsoil water- 
level within these areas, and outside them up to the limits of their main drainage 
outfalls, and the depth of overlying loam, must be observed and shown on a plan 
or cross sections of the country ; and all matters bearing on the necessity for and 
possibility of completely draiuing the tract likely to be influenced by the canal, 
must be thoroughly investigated before aiiy decision wiU be possible on this 
important question. The projects for the canal contain a good deal of general 
information on these points; but, though complete in all engineering details, 
they were prepared at a time when the necessity for very detailed observations 
of the kind which we have noticed had not yet been fully realized. 

_ 512. A survey party is now engaged in investigating the possibility of 
taking out a canal from a point high up on the Sardah river, for the protection 
of the Hardoi district by affording a supply of water to fill the natural depres¬ 
sions in years of short rainfall. It wfil, no doubt, collect aU the information that 
is necessary for the immediate object in view; but we would recommend that 
the investigations be extended so as to include all the detailed information 
necessary for the purpose of deciding on the practicability of constructing a canal 
for direct irrigation in Hardoi, and in those portions of Lucknow and Barabanki 
which lie south of the Gumti river. It may also be found desirable to include 
portions of Shahjahanpur, Unao, and perhaps Eai Bareli, within the scope of the 
investigation. The proposal to construct a canal to replenish the natural tanks in 
Hardoi is a very recent one, and the investigations relating to it have only lately 
been put in hand. We are therefore unable to form any opinion regarding it. 
But we see no reason for limiting the scope of the scheme in the manner 
proposed, until such detailed information has been collected as may justify the 
final rejection of all idea of affording really efficient protection to the most 
insecure tract in Oudh by means of direct canal irrigation. Although a canal 
for the irrigation of this comparatively small tract would probably not be fuUy 
remunerative, its protective value would be great; and it would afford a practicM 
means of ascertaining the actual productive value of canal water, under the 
agricultural conditions and revenue systems of Oudh. We therefore recommend 
that a detailed project should be prepared with fuU provision for the prevention 
of water-logging, and. that the question of carrying canal irrigation into these 
districts should again be considered. 

513. The eastern districts stand less in need of protection. But, as we have 
shown, there is a limit to the protection which wells will afford to these 
tank-irrigating and rice-growing districts; and a time may come when increased 
pressure of population will render it imperative to provide some more effective 
form of protection. 
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514. With regard to the alleged opposition of the people to the Sardah canal 
scheme, we can only say that the oppsition of the Taluqdars is apparently as 
strong as ever it has been; and that it is to some extent based upon exaggerated 
views regarding the effects of canal irrigation in causing an extension of reh 
efflorescence and in water-logging the soil in the Ganges-Jumna Doab. The 
injury formerly caused by water-loggmg in certain districts of that Doab was un¬ 
doubtedly serious. But we have it on reliable evidence that the cultivators’ 
complaints as to the extension of reh efflorescence were much exaggerated; and 
that the system of drainage, which was not introduced until many years after the 
older canals had been constructed, has put an end to all complaints of extensive 
water-logging. These drains, it may be noted, carry away water from many jhils, 
or natural depressions, which were in former days used for irrigation; and yet they 
appear to have been generally welcomed by the people, who preferred assured 
‘ flow’ irrigation from canals to the precarious and more ctiffienlt ‘ lilt ’ irrigation 
from jhils. Nor have Ave reason to think tliat drains carrying off the water of 
natural depressions would, if judiciously designed, have any approci;ible effect 
in increasing the magnitude of the floods ; on the contrary, if they kept the 
depressions dry in the intervals of rainfall, they would render them more effective 
in storing surface drainage and preventing its too rapid flow to the rivers. 

616. We cannot say to what degree the feelings of the Taluqdars against the 
construction of a canal are shared by the cultivators; but in the face of the 
evidence laid before us at Lucknow, and of the strong oi)inions expressed by the 
district officers, we cannot at present recommend the introduction of canal 
irrigation into Oudh outside the districts mentioned in paragraph 612. Having 
said so much, we must add that we are not convinced that there are really any 
grave and conclusive objections to the introduction of canal irrigation into other 
parts of Oudh. Many of the objections w^hich have been laid before us might 
have been applied with equal force to more than one large tract where canals 
have, as a matter of fact, proved of great benefit to the people. 

616. Nevertheless we do not think that it would be a wise policy to intro¬ 
duce canal irrigation wholesale into this large tract, even if the more detailed 
inquiries which we consider necessary should show that the drainage difficulty 
can bo surmounted at a reasonable cost. There are many other reasons which 
render it desirable to proceed tentatively, or as tentatively as may be possible in 
dealing with a largo river from which a supply can be drawn, and delivered Avhere 
it is reqAxired, only at a considerable outlay. But there is one consideration which, 
in our opinion, is of itself sufficient to justify this course. Hardoi and portions 
of the adjoining districts stand far more urgently in need of protection than the 
remainder of the tract; and wo cannot recommend that the measures necessary 
for their protection should be postponed until the general question of protecting 
the whole tract by carrying out the main Sardah Canal scheme has been investi¬ 
gated and settled, until all local prejudices have been overcome, and until all pro¬ 
tective works which are considered more urgent than this general scheme have 
been completed. Wliatcver the results of the investigation may be, that scheme, 
as a whole, must take a much lower place in the order of urgency of protective 
works than can be assigned to any fairly promising scheme for the protection 
of Hardoi and the adjoining districts. 

617. Extensions of existing works in Ganges-Jumna Boah .—The supplies 
available from the Ganges and Jumna rivers for the irrigation of this Doab are, 
as we have already stated, barely sufficient for existing works and for the exten¬ 
sions which are now under construction; and into every large tract of the Doab 
where canal irrigation is required it has been or is in process of being introduced. 
There is still scope for a number of small extensions, which would in the aggre¬ 
gate require a considerable volume; but, in the absence of any other source of 
supply, these can only be rendered possible by improvements in the methods of 
distribution and by other measures for economizing water. On the Eastern 
Jumna Canal especially, there appear to be some small tracts which are not now 
commanded by any distributary channel and in which the subsoil water is said 
to lie at a great depth. These tracts will, no doubt, receive attention when 
the necessary supply of water is found to be available. 
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518, Storage works and prevention of percolation.’—The remarks -wMoli we 
have made in the Punjab Chapter (paragraphs 49 and 60) regarding storage works 
and measures for the prevention of percolation from canal channels, may be held as 
applying generally to the canals of the United Provinces. Observations on the 
lines recommended for the Punjab, should be made for the purpose of determin¬ 
ing the loss by percolation from channels of all sizes; and, subsequently, money 
should be freely allotted with the object of ascertaining the best means of 
rendering the channels water-tight, and the volume of water that can he saved 
thereby. The effect on the spring level in the adjoining tracts should also be 
carefully rioted. It is perhaps unnecessary for us to draw attention to the addi¬ 
tional value which such observations and experiments will have in the United 
Provinces, in connection with the objections raised against the proposed Sardah 
Canal, 

619, Unless, however, these and other measures for economizing water yield 
better results than seem to be anticipated by the canal officers, there will be but 
little water available for developing irrigation in villages which are now insuffi¬ 
ciently irrigated, or for extending irrigation into other villages at the tails of the 
distributary channels, when the Patehpur Branch and the extensions now under 
construction on the Agra and Ganges Canals have been given their full shave 
of water. Even without any further extensions than are now in progress, the 
Uoab is no doubt generally protected against serious or widespread distress; 
but if a serious failure of the monsoon were followed by a ve^ scanty winter 
rainfall, the supplies likely to be available in the canals late in the season 
would be quite insufficient to ensure anything like a full outturn from the large 
area of rabi crops that would have been sown with the aid of canal water. Even 
in years of less severe drought the supply at present does not always suffice for 
that purpose. Any measures, therefore, wffiich may promise to make up the 
deficiency seem deserving of investigation. 

520. Possible utilization'of Sardah waters outside Oudh, —If, as seems most 
probable, no suitable site can be found for storing water in the upper catchment 
of the Ganges and Jumna, the only possible source of supplementing their 
supplies would appear to lie in the Ramgangaand Sardah rivers. The connec¬ 
tion of these streams with the Ganges has more than once been suggested, but the 
proposal has never been seriously considered. At the season when extra water 
is required for the Uoab, the Ramganga carries only an insignificant volume; 
and on the Sardah river the Ganges-Gogra Uoab seemed naturally to have the 
first claim. If, however, it should be decided to introduce canal irrigation only 
into those districts mentioned in paragraph 512, there would he available a con¬ 
siderable surplus of the Sardah’s supply for utilization elsewhere, and the pos¬ 
sibility of diverting the surplus to the Ganges river might be investigated more 
fully than it has hitherto been. 

621. So far as the levels of the country are concerned there would appear to 
be no difficulty in carrying a supply into the Ganges above the head-works of the 
Lower Ganges Canal from a point on the Sardah where it debouches on to the 
plains. The connecting channel would no doubt have to cross numerous drain- 
ao-e lines and more than one large river, and the cost of the work would be very 
o-reat; but, on the other hand, the advantages that could be derived from its con¬ 
struction seem to be sufficiently numerous and substantial to justify a considerable 
expenditure in securing them. A share of the supply which the Upper 
Ganges has now to pass on to the Lower Ganges Canal could be diverted to the 
Agra Canal through the Hindun Cut, without affecting the supply of the Upper 
Ganges Canal in the way that it is now affected when in times of tight supply it 
is called upon to assist the Agra Canal. Nor would it any longer he necessary to 
pass on to the Agra Canal any portion of the Eastern Jumna Canal’s share of the 
Jumna supply. Moreover, were a sufficient volume made available from the 
Sardah, there would no longer be any difficulty in diverting a portion of the 
Ganges’ supply into the proposed Eastern Ganges Canal; and the connecting 
channel might also be utilized for supplementing the often insufficient supplies 
of the Rohilkhand Canals and for irrigating Moradabad and Budaon, It might 
even be found possible to take a supply from the Uepband Branch of the Ganges 
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Canal into the lower portion of the Jumna-Hindun Doab, thus setting free a share 
of the Eastern Jumna Canal’s supply for the protection of the Hissar and Kohtak 
districts at the tail of the Western Jumna Canal in the Punjab, We fully 
realize that this proposal is beset with many engineering difficulties, and that 
perhaps the cost would prove prohibitive. We think it right, however, to refer 
to it as a proposal which, in view of its wide-reaching potentialities, should not 
be lost sight of if it be eventually decided that the Sardah supply cannot be 
fully utilized in the Ganges-Gogra Doab, 

522. We recognize the objections which may be raised to any proposal for 
diverting the waters of the Sardah so as permanently to deprive the tract, which 
by its geographical position has the prior claim, of the opportunities of utilizing 
them. It may be urged that at some future time the experience of a few years 
of drought, or the increasing pressure of population, or many other causes, may 
render the Taluqdars as keenly desirous of irrigation as they are now strenu¬ 
ously opposed to it. We cannot attach much weight to this argument, or 
recommend in consideration of it that all proposals to utilize the Sardah water to 
the greatest advantage should be held in abeyance for an indefinite period. We 
would observe, however, that even if the proposal which we are considering were 
actually carried out, it would not necessarily follow that Oudh would be finally 
and irretrievably excluded from canal irrigation. There would still be a 
surplus available from the Sardah, and it appears possible that if necessary this 
might be supplemented by the waters of the Gogra for the extension of canal 
irrigation in Oudh. 

523. The Ken Canal.— Ot the proposals which have been laid before us for 
the protection of the southern or tra^is-.Tumna districts by the construction of 
State irrigation works, the most important is that for a canal from the Ken river 
to irrigate the district of Banda in Bundelkhand. The first project for this 
work was prepared in 1876 when it was proposed to take out a canal from above a 
dam, 68 feet high, at a point on the river some 40 miles above Banda. The esti¬ 
mate for the work, amounting to 46 lakhs, was held in abeyance until some experi¬ 
ence had been gained of the working of the Betwa Canal, which was about to be 
constructed in a somewhat similar tract of country. The event has shown the 
wisdom of the postponement; for the project left out of command a large tract 
containing the very class of soil which the experience of the Betwa Canal has 
shown to be the most suitable of all the soils of Bundelkhand for irrigation by 
canal water. The canal as now designed will have its head-works at a point some 
30 miles higher up the river than that originally proposed, and will thus be 
able to command all the good light soils of the district which may be expected 
to take water every year, as well as the heavier soils commanded by the 
original project, which only require water in a year of scanty rainfall or when 
the rains cease at an unusually early date. 'J'he project affords a good instance 
of the necessity for gaining experience as to the suitability of the soils for irri¬ 
gation before any large expenditure is incurred on the construction of irrigation 
works in black cotton soil tracts. 

624, The revised project is estimated to cost 36| lakhs and to irrigate 
68,000 acres on an average, and 97,500 acres in a year of drought. It is expected 
to yield annually an average net revenue of Bs. 63,500, or 1‘7 per cent, on the 
capital cost. Expressed in acreage rates the capital cost amounts to Bs. 63‘6 per 
acre of average irrigation, the net revenue to Rs. 1*1, and, allowing for interest 
' charges, the annual loss to Rs. 1*2 per acre. This is only about a third of the 
annual cost of providing irrigation to each acre watered by the Betwa Canal. 
The more favourable results anticipated for the Ken Canal are due chiefly to the 
fact that it commands a tract of country which contains a far larger proportion 
of the soils which take water in ordinary years than is to be found in the Betwa 
Canal tract. We have no reason to believe that the estimate is at all over-san¬ 
guine. On the contrary, from our evidence we have grounds for hoping that the 
water will be taken for the irrigation of rice more freely than has been estimated. 
The rahi area should not fall short of the estimate, provided that the supplies 
anticipated are always available; but we doubt if sufficient allowance has been 
made for the possibility of shortness of supply during the raU season in a year 
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of severe drought; and we think that it may be found necessary hereafter, as it 
has been in the case of the Betwa Canal, to supplement the supply by storage. 
We would certainly recommend that the weir across the river be constructed so 
as to store the largest volume of water possible at a reasonable cost, and that 
with a view to selecting other suitable sites for reservoirs, a detailed examination 
should be made of the river upstream of the head-works. "We understand that 
some suitable sites have already been discovered. These works will add to the 
cost; hut the need for the canal is so great that its cost, even with such additions 
as may be necessary for storage, should not be greater than can reasonably be 
incurred in view of the protection which it will afford to the Banda district. 
We have no hesitation, therefore, in recommending its early construction. 

626. The JDassan Canal. —A project for a canal from the Dassan river was 
prepared many years ago for the irrigation of a portion of the Hamirpur district; 
but the low supplies in the river and the great height and cost of the weir 
caused the scheme to be abandoned. A detailed reconnaissance for the purpose of 
determining the conditions of supply, and the probable utility and cost of the 
work in the light of more recent experience, will be put in hand as soon as the 
necessary establishment is available. The information at our disposal is not 
sufficient to admit of our forming any opinion on the project. 

526. Proposed canals in Mirzapur, Benares, and Allahabad. —Preliminary 
surveys have been made for a number of small canals in Mirzapur, and in the 
southern portions of Benares and Allahabad. The most important of these is 
for a canal from the Tons river to irrigate a tract in the south of AUahabad. 
The scheme does not appear to be a promising one. The soil is mostly if not all 
black cotton soil; and the works would be costly in proportion to the area com¬ 
manded. Rough projects have also been prepared for small canals from the 
Belan, Karamnassa, and other rivers. The projects are not in sufficient detail 
to enable us to form an opinion of their financial prospects; but, as rice is the 
principal crop that will be irrigated, they promise to be of considerable protective 
value, and there appears to be no reason why the water should not be fully utilized 
even in years of average rainfall. One or two of the most promising schemes 
should now be worked up in detail and carried out, so as to ascertain to what 
extent the cultivators will use the water and pay for it in ordinary years. The 
proposed Karamnassa reservoir and canal referred to in the Bengal Chapter 
(paragraph 412) should, if it fulfils the expectations of its projectors, protect a 
considerable area in the Benares district. 

627. The Chandraprahha Canal. —During the course of our tour we inspected 
a canal from the Chandraprahha river in the private demesnes of His Highness 
the Maharaja of Benares. The canal, which was constructed about eighty years 
ago, is now a deep ravine, and it no longer commands the country except at its 
head and tail. It has cut away a good deal of valuable land and will continue 
to do so unless its supply is controlled. Nevertheless, the canal irrigates 
annually about 10,000 acres of rice. Plans and estimates for re-aligning the 
channel, and providing it with head sluices and other works for the control and 
distribution of the water, might be laid before His Highness and the advantages 
of carrying out the work explained to him. 

628. Improvement of the Betwa Canal. —Prom the evidence which has been 
laid before us, we have no doubt that the financial and protective value of the 
Betwa Canal would be considerably increased by the provision of additional 
storage, and by the remodelling of the channels to enable them to carry larger 
supplies. The valley of the river above the head-v7orks has been examined, 
and some suitable sites have been found for storage works. One or two of the 
best of these should be selected, and detailed plans and estimates prepared, with 
a view to the early provision of at least 1,000 million cubic .feet of extra storage. 
This should suffice for the present, but eventually, as irrigation is further 
developed, it will be necessary to add another 1,600 or 2,000 million cubic feet. 
The branches of the canal should be remodelled so as to carry between them 
with safety the largest volume that can be run in the main canal. 



199 


629. Establishment of a farm on the JBetwa Canal. —The chief reason, 
however, why the canal has failed to yield a return sufficient to cover its work¬ 
ing expenses is the fact of its being almost entirely a rahi canal. In the 
early kharif season there is very little water in the river ; and from June to 
October, when there is an abundant supply, the canal remains closed. Even 
increased storage will not add largely to the kharif area irrigated, unless the 
people can be induced to utilize the water for early sowings of rice, of which a 
large area could be matured during the rainy season. It may be that the soil 
is unsuited to rice; on this point our evidence is somewhat conflicting. 
But the (Question of introducing rice cultivation has such an important bearing on 
the effective working of the canal that we recommend the establishment by the 
Agricultural Department of a small farm in the vicinity of one of the distribu¬ 
tary channels, for the purpose of experiments in utilizing the water for rice 
cultivation. We would also recommend a considerable reduction in the water 
rates charged for rice, so as to induce the cultivators to make experiments for 
themselves. Some selected cultivators might even be given water free for a 
few years. 

630. Storage tanks in Bundelkhand. —The twelve small tanks in the Jhansi 
and Hamirpur districts which are managed by the Engineer in charge of the 
Betwa Canal are scattered over a large area, and are situated at a considerable 
distance from the head-quarters of the canal. We recommend that they be 
made a separate sub-division; and that for the next few years they be placed in 
charge of a specially qualified assistant or subordinate who would devote his 
whole time to their improvement, and to the preparation of projects for new 
tanks and for field embankments, to be carried out either at once or by relief 
labour in a year of famine. 

{iv).—Private irrigation works. 

631. Area irrigated by private works of all kinds, —There is no part of 
British India to which irrigation from private works is of greater importance 
than the United Provinces. For the irrigation from State canals, considerable 
as it is, is mainly confined to the thirteen districts of the Ganges-Jumna Doab; 
and thus nearly three-fourths of the Provinces depends entirely for its irrigation 
on wells and other private works. Out of a total area of 11 million acres under 
irrigation in an orditiary year, 8-| million acres are irrigated by works of this 
kind, 6f million from wells, 2 million from tanks, and the balance of f million 
acres from other sources 

632. Wells. —The area irrigated from wells varies very greatly with the 
nature of the season. In a wet year like 1894-95 it may fall to tliree million 
acres ; on the other hand, in a year of drought it rises to over 7 millions. The 
wells are divided into three classes : masonry, half-masonry, and earthen or tem¬ 
porary. The distinction between masonry and half-masonry wells is, however, 
very indefinite. A cylinder lined with brickwork, laid in lime mortar, is the 
criterion of a masonry well; but many of the finest wells are made of bricks laid 
diy, or of brickwork in mortar rising to only a few feet above the subsoil water- 
level. No doubt in many places the half-masonry wells are less durable than 
those lined throughout with solid brick work, but the attempt to distinguish 
between the two classes appears to have led to complications which makes it 
doubtful if the distinction is worth retaining. It will certainly be more conve¬ 
nient for our purpose to class them all as permanent wells, merely noting that 
out of 600,000 wells thus classed about 170,000 are of the so-called half-masonry 
type. 

633. Permanent wdls. —There are, broadly, two descriptions of permanent 
wells : spring wells, and percolation wells. In the great alluvial tract north of 
the Jumna a permanent wcU usually consists of a brick-work cylinder sunk 
through the upper strata of alternate clay or loam and sand, down to an imper¬ 
vious stratum of stiff clay, known as the mofa, througli which a hole is made 
into the sandy stratum below. Through this hole a plentiful supply of water 
rises into the cylinder, sometimes to a height above that of the general level of 
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the subsoil water table outside the wells. These wells are therefore designated 
spring wells. When the hole is first made through the stiif clay stratum or 
mota, as it is usually called, a certain quantity of sand is forced up into the well 
with the water. After a short time the emission of sand ceases, and if the mota 
is a good one (3 to 5 feet of hard clay) no further sinking of the well takes 
place. The emission of the sand ceases only when the hollow inverted cone, 
which forms below the mu/a, presents a large enough surface to admit of the 
required volume of water being discharged through it at a velocity which will 
not disturb the grains of sand.* The cost of a well of this description depends 
chiefly on tlm depth to the mota, which may bo great even tliough the subsoil 
water is high. The average cost to the cultivator of a well of two buckets may 
bo put at Its. 200 to Es. 300, and the average area which each well will irrigate 
during the rabi season at 8 or 9 acres. 'Ihc most effective spring wells are to be 
found in the Ganges-Jumna Doab, but they are found in largest numbers in the 
southern and eastern portions of the central or Ganges-Gogra tract. 

531. When the mota is at a great depth or does not exist, water can only 
enter the well slowly by percolation through its sides or through the sand on 
which the well must rest. The well has then to be of much larger diameter 
than is nec('ssary in the case of a spring well; otherwise the sand would be 
drawm with the water into the well and the masonry cylinder wmuld gradually 
sink. Wells of this description are common in the sub-montane tract, and in 
the low-lying lands of the river valleys. Although of larger diameter, they are 
usually of less depth than the spring wells. They are cheaper to construct, but 
irrigate a smaller area. 

535. In many parts of the districts south of the Jumna the wells are of the 
percolation type. Outside the black soils, in M'hich hardly any wells are or oai 
be made, rock is usually met with below the surface; the lining of the cylin¬ 
der generally consists of rough stone masonry, and this frequently, as in the 
Deccan, is limited to the staging required for the lifting gear. The rock is ex¬ 
cavated to form a reservoir for the water which issues from the porous soil or 
through fissures in the rock. 

536. Increase in the number of permanent wells. —During the past decade 
the number of masonry wells in use for irrigation has increased by 51,000 or by 
about 12 per cent. This increase though substantial is proportionately much 
less than those shown in the provinces of Madras, Eombay, and the Punjab. 
Tho fact, however, of a very large increase during the past 30 years, in the 
districts which have recently come under revision of settlement, is unlresitatingly 
affirmed by all Settlement Oflicers, and may be accepted. In the eleven distriets 
of Oudh the number recorded at settlement has risen from 50,835 to 119,942, 
an increase of 136 per cent. In some parts of these districts the number of weUs 
is now so great that there scarcely seems to be room for any further large in¬ 
crease without affecting the supply of water in existing wells in dry years. Por 
instance, in the Haidargarh pargana of Earabanki, covering an area of over 
100 square miles, there are 27 wells to the square mile of total area, or one well 
to every 14 acres of cultivation, and more than two-thirds of the wells are per¬ 
manent. But the principal cause of the small increase during the past decade 
in the number of masonry wells, in these as compared with other provinces, is 
no doubt to be found in the reliance which is placed on temporary wells. 

537. Temporary wells. —In no province in India are the general facilities for 
the construction of small temporary wells at all comparable with those of these 
provinces. There are no doubt large numbers of such wells in the Punjab, but 
even in that province there are four masonry to one temporary well, and the 
total number of temporary wells does not exceed 75,000. Whereas in the United 
Provinces in a dry year nearly a million temporary wells are in use for irrigation, 
that is, for each permanent well there arc two temporary wells. They differ 
from the permanent wells in being lined with a cylinder of wood, wicker-work. 


* This theory of the action which takes place in a well was first advanced by Mr. J. S. Beresford of the 
United Provinces, irrigation Department. 
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or brushwood, instead of masonry. The lining, as a rule, is carried up to only a 
few feet above the water surface. The temporary well may, like the permanent 
well, re(!eive its supply either from a spring or from percolation. Where the 
supply is wholly by percolation the temporary well is a mere hole in the ground 
from which water is drawn by manual labour with the aid of a wheel or a 
weighted lever. Such a well s(;ldom irrigates more than two acres, and often 
only a mere fraction of an acre. A good spring well of the temporary kind, such 
as are found extensively in the Ganges-Jumna Doab, will irrigate four or more 
acres in the season. They arc; worked by bullock power and occasionally carry 
more than one water-bag. The cost of a temporary well may be anything from 
Bs. 2 to Ks. 50 according to its depth and the nature of the lining. 

638. Famine protective value ofwelU. —Wo have already (paragraph 508) 
drawn attention to the fact that in these provinces the use of wells for irrigation, 
other than that of sugar-cane and garden crops, is confined almost entirely to the 
rahi season, and that they are of little value in affording protection to the kharif 
crop. But there can be no doubt that in 1896-97 it was the wells, and the wells 
alone, which saved the greater part of the Ganges-Gogra Doab from a famine 
which would have rivalled in intensity that of Bundolkhand. I'hey made 
possible the sowing of the rahi, and the replacing over a large area of the failed 
kharif by rahi crops. Largely owing to the prompt and timely action taken by 
the Local Government in granting liberal advances under the Loans Act, over 
650,000 temporary wells were made in that year, the construction of some 
thousands of masonry wells was put in hand, and many others were repaired and 
improved. Probably not less than half the extra number of temporary wells were 
made with the aid of the money advanced. Butin addition to this, as was observetl 
by the Local Gov{;riiment at the time, the value of the policy consisted not 
merely in the amounts advanced and the number of wells which the cultivators 
were thereby enabled to construct, but in the stimulus which was given to 
private effort and the confidence inspired in the Government. Tt is difficult to 
conceive a more striking instance of the success of the policy, which we have 
strongly recommended elsewhere, of making, at the earliest possible stage of a 
threatened famine, large and liberal advances for the construction of temporary 
wells, as well as for seed, cattle, and lifting gear. 

539. Scope for the extension of well-irrigation. —After careful consideration, 
we have come to the conclusion that, notwithstanding the large extent to which 
well-ii-rigation is already practised in the United Provinces, there is wide room 
for its extension. In Bundelkhand, the tract most exposed to famine, nothing can 
be done in the black .soil tracts for which wcU-irrigation is altogether unsuitable. 
Butin the south of the ,1 hansi district, and in a few other parts of Bundelkhand, 
there are red and mixed soils perfectly suited to irrigation, and water is available 
at moderate depths. Particularly favourable conditions exist near the so-called 
‘ lakes ’ of Hamirpur and the smaller tanks elsewhere, in the proximity of 
which the water level is raised. By the embanking and terracing of other 
parts of the country the water level for purposes of well-irrigation may be 
raised materially. The wells also ai’e for the most part permanent and durable. 
In these tracts, therefore, as in the Deccan, all the concessions and methods 
which we have advocated in the general chapters on private irrigation works 
and loans for improvements, may appropriately be offered and tried. Of the 
great alluvial tracts north of the Jumna the only parts in which well-irrigation 
is impracticable are those, mostly in the neighbourhood of the high banks of the 
great rivers, in which the subsoil water is found at prohibitive depths. Else¬ 
where distinctive treatment must be adopted according to the requirements 
of districts and parts of districts. 

540. In the districts of the Ganges-Jumna Doab, which are liberally pro¬ 
vided with canal irrigation, no spc’cial measures will be required, except pos¬ 
sibly in those few localities wMch cannot be reached by canals or their exten¬ 
sions. In such localities, which arc generally favourable for the construction of 

P ermanent wells, advances should be given freely. But, so far as we can judge, 
fee grants-in-aid will not be required, 
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641. In parts at least of the Ganges-Gogra Doab a greater measure of 
liberality will be justified. The districts of the Lucknow Division which are 
situated in the centre of this tract suffered severely in the famines of 1896-97 
and 1877-78, and in parts of them all there is considerable scope for the ex¬ 
tended construction of {)ermanent wells. Here grants might be allowed in addi¬ 
tion to advances. The western portion of the tract, comprised in the Rohil- 
khand Division, suffered considerably in 1877-78, butescapM easily in 1896-97. 
It is also doubtful whether, except perhaps in the district of Budaon, condi¬ 
tions are favourable to the construction of permanent wells. The matter should 
be carefully inquired into, and wherever permanent wells can be made with 
advantage their construction should be sedulously encouraged by advances; 
but grants need not be made until the wants of other tracts, where the neces¬ 
sities are greater, have been satisfied. In the Fyzabad Division of Oudh, in 
the district of Jaunpur, and in parts of Allahabad and Benares in the south¬ 
eastern angle of this Doab, well construction has advanced so far that special 
measuras of encouragement are not urgently required. The same also may, per¬ 
haps, be said of the districts of the Gogra-Gandak Doab, in many parts of 
which, also, tank-irrigation is generally very efficient. 

542. Takavi advances .—There is, how^ever, probably no district in which 
takavi might not be granted for permanent wells on a materially larger’ scale 
than at present. The majority of our witnesses are not enthusiastic as to the 
amount which can be done in this way, and the Hon’ble Mr. Roberts, the Local 
Member of the Commission, has rightly drawn attention to the difficulties which 
are certain to be encountered owing to the sub-division of holdings, the want 
of co-operation, peculiarities of tenure and other causes; and he does not, like most 
other local members, press for large increases in the takavi allotments, or 
express any liopo that the progress of well construction can be materially 
accelerated by anything which Government can do. We agree that hero, as in 
other parts of India, the progress in the construction of permanent wells to be 
healthy must be gradual. But w'e are not satisfied that the possibilities have 
been exhausted. Individual officers have occasionally been ve^ successful in 
the distribution of takavi in ordinary yeai’s; for instance. Colonel Pitcher, who in 
one season distributed over half a lakh of rupees in a small district. Over the 
Provinces as a whole, the amounts advanced in ordinary years have been very 
small; and it is clear that, generally speaking, ho strenuous or sustained 
endeavour has been made to stimulate the execution of private improvement 
by means of takavi. Until an endeavour of the kind has been made and failed, 
the attempt ought not to be abandoned. 

643. As in other provinces, the procedure is capable of substantial improve¬ 
ment on the lines indicated in ChaptcT VI. In particular, subordinate district 
officers should be everywhere empowered to makis advances without reference 
to the head of the district, and the necessary inquiries should be made by them 
and money advanced on the spot. Borrowers should also be allowed free 
option of long terras of repayment, fixed solely with reference to the durability 
of the work. In the Doabs, however, some caution may be necessary in this 
matter, as the life of wells is uncertain. But it should be within the discretion 
of the officer granting the loan to allow a period up to at least twenty-five years. 

644. With regard to difficulties of tenure and the like, wo first observe that 
the people who are likely to take the advances are the smaller zaraindars and 
permanent tenants. With regard to the former no difficulties arise. Their land 
is freely available as security for advances, and under existing rules long periods 
of exemption from taxation are allowed. In Bundolkhand there shoidd be no 
objection to making the exemption perpetual. The resulting loss of revenue should 
be trifiing, and the need of wells as a protection against famine is so great, that 
uo measure of liberality allowed elsewhere ought perhaps to be denied here. 
It may be doubted, however, whether the grant of perpetual exemption will 
have much practical effect. Elsewhere in the United Provinces it is quite 
unnecessary, for the mere purpose of encouraging the construction of permanent 
wells, to make this concession. 



546. Improvfimentx by tenants .— As regards tenants, however, it is impos¬ 
sible to say that under the existing law they enjoy everywhere a fair measure of 
protection against the enhancement of their rents after they have constructed 
wells. In Oudh the law grants no protection beyond fixing rents for seven years, 
—a period obviously insufficient to exhaust the value of such an improvement as 
a permanent well. But there is no part of the United Provinces in which the 
construction of permanent wells has made more regular and consistent progress 
than in Oudh ; and the best informed settlement and revenue officers seem to 
think that those landowners, who are least disposed to encourage tenants in such 
construction, do not succeed in preventing it by enhancement of rent. This is 
duo to the fact that in Oudh there is little or no difference between the rates 
of rent on irrigated and unimgated land (hereafter referred to as the wet and dry 
rates), and that neither kind of rate is excessive. It would probably, therefore, 
not be worth while to make any serious alteration in the Oudh rent laws, with 
the object of protecting the tenant from the trifling enhancement to which he 
is at present liable on construction of a well. In the Province of Agra, how¬ 
ever, the excess of wet over dry rates is frequently considerable, and the case is 
therefore different. Here tenants with a permanent right of occupancy are 
protected against enhancement of rent for a period of ten years, and the law 
also provides that their rents shall not be enhanced on the ground tliat the 
productive powers of the land held by the tenant have been increased by an 
improvement effected by his agency or at his expense. By another provision, 
however, the landowner is allowed to claim an enhancement of rent on the 
ground that the rate paid by the tenant is below the prevailing rate paid by 
occupancy tenants for land of similar quality and enjoying similar advantages. 
The consequence is that a tenant, who for the first time introduces well-irriga¬ 
tion into a tract previously uuirrigated, is not exempt from enhancement of his 
rent up to the rate prevailing on land in the same neighbourhood, in which 
similar facilities for irrigation exist. Hence if a tenant make a temporary 
well he will be called upon to pay the wet rent rate on land irrigable from it; 
and apparently if he replaces an mferior earthen well by a permanent masonry 
well, and so contrives to irrigate a larger area than before, he will bo liable to 
pay the wet rate on the additional area. It is worthy of consideration whether 
the law ought not to be made more liberal for the tenant. The existing provi¬ 
sions are defended on the ground that the difference between the dry and the 
wet rate is the (iquivalent of a royalty on the subsoil water, to which the 
landowner is fairly entitled. Admitting this, however, it must be remembered 
that Government is entitled to take a similar royalty from landowners when thejr 
make irrigational improvements, and that Government foregoes its share of this 
royalty for at least a whole thirty years’ period of settlement. Tenants who 
make similar improvements would seem to be entitled to receive from their 
landowners not less liberal treatment than improving landowners receive from the 
State. We submit, therefore, for consideration the suggestion that when a 
tenant constructs a permanent well, the land commanded by which was previ¬ 
ously unirrigated and assessed only at dry rates at the time of the construction 
of the well, the land should be exempt from wet rates until the expiry of ten 
years after the period for which the tenant is entitled to hold the land 
at the existing rental. Thus, if a tenant constructs the well at the commence¬ 
ment of the ten years’ period for which his rent cannot be enhanced, he wiU 
secure exemption from wet rales for a period of twenty years. Such a measure 
as we propose would, we believe, prove an effective inducement to tenants to make 
permanent masonry wells. It may be opposed by the landowners, but if it 
results in the extended improvement of their land it will tend to their permanent 
benefit. It cannot be considered unjust to them, since the additional period 
of exemption suggested for the tenant’s improvement is only one-tliird of that 
which the landowner receives from Government for his own improvement. 

546. Transfer of occupancy rights .—Another difficulty in getting money 
advanced to tenants which has been brought to our notice is this: the land 
of tenants not being legally transferable except to a very limited extent 
to co-sharers in the tenancy, and by sublease, cannot be received as security 
for the advance. As a remedy it has been proposed by one competent 
witness that the interest of occupancy tenants in their land should be 
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inade transferable for purposes of recovery of takavi advanced to tliem, and 
that a special law, of which he has furnished a draft, should be passed 
for this purpose. The great majority, however, of local officers seem to 
he strongly averse from such a measure, wliich would no do\iht be 
opposed by the landowners. We accordingly hesitate to recommend it- But as 
pointed out in the general chapter on takaoi, legislation of the kind has 
bwn passed in the Central Provinces. Its elfeot there might, we think, be 
watched with advantage ; and if the result is to facilitate the advance of takavi 
to tenants, without causing substantial injury to tjither landowners or tenants, 
the advisability of undertaking further legislation in the United Provinces might 
be seriously considered. 

547. Borimj tools. —We ha ve had frequent o{;casion to mention the clay beds 
from bdow which the supply of what arc termed spring-wells, whether permanent 
or tempomry, is drawn. The distribution of these beds and their depth below the 
surface are extremely variable, and on these factors de^tuls largely the suit¬ 
ability of any tract for the construction of the different kinds of well as 
well as the success of individual wells. The people are said to be wondei-fully 
well-informed as to the distribution of the beds. Nevertludcss, instances are 
very frequent in which wells fail owing to failure to strike them, or to finding 
them of insufficient thickness; and with the object of ensuring more uniform 
success the Agricultural Department luis recently employed a small establish¬ 
ment equipped with boring tools, and men and tools are lent for a small foe to 
landowners and cultivators who desire their s(irvices. Wo think that this 
system deserves extended trial, and have made similar recommendations for 
other provinces. 

548. Tanks. —There are practically no embanked private tanks of any con¬ 
siderable size in the United Provinces. Close to almost eveny village there is a 
pond, the excavation of which afforded materials for the construction of the 
dwelling houses; and occasionally in some parts of the country, especially in 
Mirzapiir and the Bundelkhand districts, water is held up by small embank¬ 
ments across depressions or drainage lines. But, except in Mirzapur and the 
adjoining ^raw.Tumna districts, where the tauks are often fed by divoiting 
natural streams, these two classes of tanks are used chiefly for watering cattle 
and bathing purposes; and the jhiU or natural depressions which are found in 
large numbers, more especially in the eastern districts of the sub-montane and 
central tracts, accoimt for nearly the whole of the irrigation classed under tanks. 
In a favourable year over 2j- million acres are irrigated from tliis source; but 
in a year of drought the supply of the tanks fails and the area falls to under a 
million acres. In many districts, in a year of severe drought, it may even be 
reduced to one-fourth of the area of a normal year. But though the tanks fail 
when they arc most required, their protective value is very considerable. They 
ensure a good crop to a large area in all ordinary years; and occupying- as they 
do a considerable portion of the ground surface, their effect in maintaining the 
level of the subsoil water must be very great. 

649. Canals for filling jhils. —It has been suggested that some of the large 
snow-fed rivers, all of wliosc waters arc not required for direct irrigation from 
canals, might be utilized to fill the tanks in a year of drought. We have no doubt 
that the supply of many tanks could be assured by this means, and the proposal 
has the great advantage of interffuing to the least possible extent in the vested 
rights of the cultivators to the watens of the naturalyAiZs. But the cost would 
probably he great in proportion to the advantages conferred, and we are doubtful 
as to the ultimate benefit to the countiy. The water would no doubt have to be 
lifted before it was delivered on to the field, and thus the loss of water from the 
village channels would he reduced to a minimum. But, on the other hand, the 
larger area of ground which the water would cover, both in the jjiils themselves 
and in the channels constructed for conveying water to them, and the extra 
volume of water which would undoubtedly be poured on the fields, would lead to 
increased percolation into the subsoil. This would mean an addition to the sub¬ 
soil water and a counteraction of the effect which dry years now have in retard¬ 
ing the rise of the subsoil water level. The addition would be immateiial if it 



205 


were certain that the canal would only be used in years of really serious drought. 
But when a canal had once been made, we think it very unlikely that its use 
woiild be rigidly confined to such years. It would in all probability bo opened 
and used when there was any hope of its Avater affording r(^al and imuiediate 
benefit to the cultivator, if this were Ihe case the effect which dry years 
uudoubt(^dly liave 171 preventing a rise in the subsoil water level and in main¬ 
taining its pr(;se7At equilibrium, Avould b(; considerably diminished; and the result 
would infallibly be a gradual rise of the subsoil water tabic. Once the present 
equilibrium had been upset, sooner or later, the rise would become serious; and 
we should not then have, as in the case of ji canal for direct irrigation, the 
counteracting effect of an efficient drainage syshim. ElKcient drainage misans 
the emptying of theyAiZs, and keeping them empty lor as long as possible j a 
result which woidd obviously he incompatible with any arrangements for keep¬ 
ing them filled or even partially filled. On these considerations we are 
doubtful of the advisability of constructing y7i*7-filling canals extensively in 
any part of the country in which the spring le\ cl is already high. At the 
same time we recognize tlie danger of generalizing on any question of the kind. 
The probable advantages and disadvantages of a canal for filling jhiU in any 
tract can only be determined by detailed local observations and inquiries, and 
by careful observation of the effects of a rise or fall in the level of the jhih on 
the water siirface of the weUs in their vicinity. 

650. Other private works. —Irrigation by lifting wat(;r from streams and 
rivers, or by diverting it into small private canals or river channels, accounts for 
most of the three-quarter million acres irrigated from ‘other sources.’ JS'early 
half of the area shown under this head is comprised in the tliree districts of 
Shahjahanpur, Gorakhpur, and Basti. 

651. Messrs. Feppe's and Holdstoortli's canals in Gorakhpur.— OiiaAivi- 
dual works the canals Avhich have been oonstructf^d by Messrs. Peppo and 
Holdsworth in theii* eshites in the Gorakb]iur district are remarkable instances 
of what can bo done by pri vjvle enterprise for the development of irrigation; and 
also of the great benefit of water to rice ctdtivation even where the average 
rainfall exceeds 00 inches, if it is liable to be deficient or unfavourably distri¬ 
buted throughout the season. In Mr. Peppy’s estates an area of iibout 40,000 
acres has been brought under irrigation by constructing earthen embankmeiits, 
provided with sluices for passing flood waters, across those streams which, rising 
in ^^eiJal, flow through the estates. By this means the water is held uj) and 
diverted into more than 100 miles of irrigating channels. The embankments 
form reservoirs from which the upper 5 or 0 feet can bo drawn when the 
volumes in the livers fall below requirements. A portion of the flood water is 
also diverted and stoi’ed in a neighbouring depression. Mr. Pepp6’s works, 
it is satisfactory to note, have been imitated on a smaller scale by the native 
owner of an adjoining estate; and the good example which he set might 
apparently be folloAved with considerable advantage in other estates if the owners 
could be persuaded to comhim?. Of the possibility of this Mr. Peppe is, how¬ 
ever, by no means hopeful. We should note that the water supplied by these 
Works is used chiefly for rice. It is also taken for a small area of raid crops, 
but for these, with a view to the prevention of water-logging, the cultivators are 
made to lift the water on to their fields. The w orks in Mr. Holdsworth’s estates 
consist of a number of small reservoirs in which the local rainfall is collected for 
the irrigation of about 15,000 acres of rice and rabi lands. 

552. Field embankments, —There arc no records showing the area of 
embanked fields in the United Provinces; but in the ^y«7is-Jumna districts, small 
embankments, 3 or 4 feet high, similar to those of the adjoining districts of the 
Central Provinces, afford valuable protection to a considerable area. 

553 . Extension of private works other than wells. —In most of the sub¬ 
montane districts there appejirs to be still room for the construction of small 
canals and other private w'orks for utilizing tlic waters of hill and local streams; 
but for these no special measures appenr to be necessary. In tlve case of larger 
works, which would irrigate in more than one village or estate, it would be better 
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fdr Government to undertake their construction as State works. The only 
classes of private works, other tlian wells, in connection with which the assistance 
of Government is urgently required are the tanks and Held embankments of 
Bundelkhand. By the construction of the Betwa Canal a large portion of the 
Jalaun district has been rendered fairly secure. The Ken and Dassan projects 
will, it is to be hoped, afford similar protection to large areas in Banda and 
Hamirpur ; but in all these districts, more especially in Jhansi and Hamirpur, 
there will still remain large areas, which will have to depend for their protection 
on the utilization of the local rainfall. The area that can thus be provided for 
will be small; the works themselves will bo small and scattered ; and, at the 
best, the protection afforded will be incomplete. But, excepting perhaps the 
Ken and Dassan canal projects, there are no possible irrigation works in the 
United Provinces, which are of more pressing necessity than these, or to which 
the attention of the Irrigation Department can he more usefully directed. Here, 
as elsewhere, these small works will be liable to fail in a year of drought. 
There is no doubt, however, that the villages which suffered most during the 
recent dry years were those which had no tanks; and we have had ample 
evidence, from Mr. Silherrad, the Sub-divisional Officer of Lalitpur, and others, 
of the general benefits derived from the tanks and embankments, and of the 
good results of the repairs and improvements carried out during the famine of 
1896-97 and the drought of 1899-1901. When an Engineer has been appointed, 
as recommended in paragraph 530, and provided with tlie required staff, the 
fii*st measure necessary will be a systematic reconnaissance of each separate 
catchment, and a survey of the tanks at present existing and of any suitable 
sites for new tanks. The tanks which socm worth repairing should then be 
selected; and in eaeffi case a rough estimate should be made of the cost of 
placing the work in a thorough state of repair, and of providing it with a proper 
outlet and an escape for flood waters. Rough estimates should also bo made of 
tile cost of possible new tanks, including large field embankments, and in each 
case an estimate should bo made of the area likely to bo benefited. With these 
estimates available, the extent to which the cultivators are willing to meet the 
cost can be ascertained, and the assistance which Government can reasonably be 
expected to render in carrying out the work can be considered. It can then be 
decided whether a detailed project and estimate is wmrth preparing, with the 
object either of having the work carried out at once as a State or private work, 
or of having it brought on to the programme of relief works. 

654). In respect of the extent to which Government assistance will be 
required our information is not sufficiently detailed to enable us to form any 
definite opinion. But we have no hesitation in saying that, generally speaking, 
very much more liberal assistance will be needed, and may reasonably be 
rendered, than that which we have recommended for similar works in the Central 
Provinces (paragraphs 366, 361, 362, 375, and 376). With this reservation our 
recommendation regarding those works may be read as being generally 
applicable to these. The recommendation made in paragraph 376, that in certain 
cases Government should be^r the whole cost of the work if the tenants agreed to 
pay a small annual charge on the acreage benefited, would appear to be specially 
suitable to the small tanks and field embankments of Bundelkhand. No work 
either of improvement or construction should be undertaken until the land- 
owners concerned have agreed to be responsible for the annual petty repairs. 
I'he recommendations regarding acquisition of land (paragraph 362) may be 
taken as applicable to all districts of these Provinces in which there are private 
canals, or in which there appears to be any scope for their useful extension. 

(®),—Famine works and programmes, 

665. Famine of 7896-57.—Tliere have been no works of famine relief carried 
out in the United Provinces since 1896-97 ; and as the works carried out in that 
year have been dealt with in the Report of the Famine Commission of 1898, it is 
unnecessary for us tc refer to them beyond noting that, out of a total expendi¬ 
ture of 121 lakhs incun'ed on works of relief, Rs. 20,000 only were spent on 
actual works of irrigation. This small sum was spent by employing relief labour 
on the Fatehpur Branch of the Lower Ganges Canal, which was then under 



207 


construction as an ordinary work. Over 66 lakhs were indeed spent in improv¬ 
ing and deepening tanks, and in constructing a few new tanks in the Banda dis¬ 
trict, and we have had evidence as to the real utility of some of these works in 
extending irrigation and rendering the water-supply more secure. But the vast 
majority consisted of mere deepening of village tanks, which are used almost 
entirely for domestic purposes and supplying water to cattle. These works have 
their own use; but wo have no doubt that, at least in the districts south of the 
Jumna where the famine was most felt, many of much greater and more per¬ 
manent utility than those which were actually carried out, could have been pro¬ 
vided if projects had been in readiness for the improvement and repair of exist¬ 
ing irrigation tanks, and for the construction of new tanks and field embank¬ 
ments. 

566. Programmes of relief works .—^The latest programmes which were laid 
before us certainly provide ample work for any number of people who are likely 
to require employment; and village works occupy a prominent place in the 
programme of almost every district. The great bulk of the work, however, still 
consists of raising roads, collecting road metal, and deepening village tanks; and 
in most part of the Provinces this must continue to be the case. But, in the 
south-Jumna districts at least, where famine is most frequent, we have no doubt 
that, if the proposals made in the previous section arc accepted, it will be 
possible to substitute for some doubtful works now on the programme a number 
of really useful irrigation works, including field embankments. 

657. Works in ramnes .—While in Bundelkhand we had an opportunity of 
inspecting some small tank works at Raksha, which were constructed 14 years 
ago by Mr. G. E. Ward, at that time Commissioner of Jhansi. The object of 
these works was to check scouring and ravining, caused by the too rapid off- 
flow of the rainfall, by throwing across the minor drainage linos a series of low 
banks, so that after heavy rain there should be a succession of shallow ponds, the 
water in which would by degrees soak into the subsoil and tend to raise the 
spring level in the neighbouring wells. The banks would at the same time 
check the denudation o jsoil which would be deposited in the ponds and form a 
bed of good soil which could be sown with a rabi crop as the water disappeared. 
A similar system has been practised largely by the French Forest Department 
in the valleys of the Alps. We found that the deposits above the banks at 
Raksha were not very extensive, and that no attempt had been made to cultivate 
above the banks ; but the hanks have been useful in increasing the cold weather 
supply of the stream, and in maintaining the water level of the wells in the 
immediate vicinity where there was a large area under cultivation. Any 
measures for checking denudation and retaining water in Bundelkhand are desir¬ 
able ; but a number of years must necessarily elapse before any tangible results 
can he obtained such as would justify considerable expenditure on them by the 
State, more especially where the people cannot be relied on to do their part in 
keeping them in repair. Nevertheless we think that they are works on which, 
in the absence of anything better, relief labour may with advantage be employed, 
if suitable sites have been carefully selected beforehand. 



Chapter XX.-UPPER BURMA AND BALUCHISTAN. 


558. Introdustory .—Tho provinces of Upper Burma and Baluchistan were 
both excluded from our tour of inquiry ; but for statistical purposes we have 
included them in the area dealt with in this i\ port, and we shall now give a 
brief abstract of the information which has been furnished to us regarding 
irrigation works, both State and private, in each of the two provinces, and the 
possibility of their further development. 


Section L—UPPER BURMA. 

659. Oenfi.ral conditions .—Irrigation in Upper Burma is for the most part 
confined to the ‘dry zone,’ a tract from which the Arakan hills divert the rain of 
the south-wpst monsoon. It extends from Minbu and Mag we in the south to 
Shwobo in the north. Within this tract the rainfall varies locally from only 
15 to 30 inches, and it is liable to great annual fluctuations. In many places 
the local rainfall affords the only source of irrigation, and when this fails and 
there is no hope of socuiing a crop, the people migrate in search of employment 
into Lower Burma. In the seventeen British districts comprised in Upper 
Burma, about 4| million acres were cropped in 1900-01; and of this 828,OUO 
acres or about 18 per cent, were irrigated. Rice constituted about one-half, and 
the millets, about one-fourth of the total cropped area. 

560. State irrigation works .—The State irrigation works of Upper 
Burma may be classed under two heads : major works and minor works. 
There arc only two major works—the Mandalay*and Shwebo Canals, both of 
which are still under construction. The former will utilize the waters of the 
Madaya river for the annual irrigation of about 90,000 acres in a portion of 
the Mandalay district which has suffered frequently from drought. It is esti¬ 
mated to cost 47J lakhs and to yield a net return of 6|- per cent. The canal 
was opened in 1902, but the system of distributing channels is still incomplete. 
The Shwebo Canal, from the Mu river, is estimated to cost 48 lakhs and to yield a 
return of over 8 per cent, on capital. It will irrigate 150,000 acres in the Shwebo 
and Sagaing districts where, owing to the uncertainty of the rainfall, cultivation 
is very precarious. The canal is not expected to come into operation until 
1905, 

601. The minor works consist of about 200 works for which revenue accounts 
only are kept, and some smaller works which yield no revenue. The works for 
which revenue accounts arc kept comprise 14 canals, 4 largo storage works, and a 
number of smaller canals and tanks. M o.st of them are old works which were in 
existence at the time of annexation ; but many of them had fallen into disuSe 
owing to the want of arrangements for controlling floods, and, in the case of canals, 
to faulty alignment and the absence of permanent weirs, regulators, and falls. 
The works had been greatly neglected in the later years of Burmese rule, 
and since annexation an outlay of about 50 lakhs has been incurr(}d on their 
improvement and on the construction of additional works. In 1900-01 the 
receipts, including the share of land revenue credited to the works, exceeded 
the total charges by 4 lakhs. On the completion of the works of extension and 
improvement the annual net revenue will probably exceed twice that sum. As 
already stated, the works irrigate annually about 350,000 acres. 

662. Scope for extension of State works .—In atldition to the two major 
works, one of which is nearly completed and the other still under construction, onlv 
two works of any considerable size have been proposed—the Mon and Tenatha 
Canals. The former consists of canals on the north and south sides of the Mon 
river, taking out from above a weir common to both systems. These canals 
will effectively protect a portion of the Minbu district which is now subject 
to frequently recurring scarcity. The estimate for the works, amounting to 
44 lakhs, has recently been sanctioned. The canal will irrigate annually about 
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79,000 acres or 93 per cent, of the irt’igahle area, and is expected to yield a net 
return of 6’7 per cent, on its capital cost. The Yenatha Canal is a smaller and 
less promising work, for the utilization of the surplus supply of the Madaya river. 
It is estimated to cost about 10 lakhs, to irrigate annually 16,000 acres, and to 
yield a net return of over 5 per cent, on capital cost. These are the only large 
irrigation schemes likely to be carried out in Upper Burma, as there is said to be 
no prospect of utilizing the waters of the Irrawaddy, Myitnge, and Ohindwin 
rivers. 

563. Nor does there appear to bo much prospect for the further construction 
of minor irrigation works, past operations having exhausted most of the favour¬ 
able sites. In the Kyaukse district, however, which is traversed by two rivers 
and irrigated by thirteen canals, there is still room for extending irrigation by 
improving the smaller distributary channels. A considerable expenditure has 
been incurred on ’constructing permanent weirs for nine of the canals, and on 
enlarging and remodelling the larger channels. A continuance for a few years of 
the present policy of granting liberal allotments for these works of improvement 
will admit of the minor distributary channels receiving attention, and should result 
in a considerable extension of the irrigated area. The same remark applies to 
the distributary system of the Nyaungyan-Minhla storage works in the Meiktila 
district. There appears to be also some possibility of utilizing, for the extension 
of irrigation in the eastern districts of the diy zone, the more assured and 
abundant rainfall of the Southern Shan States plateau, and of the range of hills 
which divide Yamothin from Mag wo, and Meiktila from Myingyan. Elsewhere 
there is apparently but little if any possibility of constructing works for the iiTiga- 
tion of any portion of the dry zone, excejiting such as would be entirely dependent 
upon a scanty and uncertain local rainfall; and the advisability of constructing 
works which would certainly fail in a dry year, and which might attract a popula 
tion that could be better located olsewhore, is extremely doubtful. Certainly 
the execution of works for which the water-supply is not assured should be post¬ 
poned until daily registration of the flow, throughout a number of rainy seasons, 
shows conclusively what supply will be available. 

664. Private irrigation works .—We have but little infoimation regarding 
the private irrigation works of Upper Burma. By far the most important are 
the private canals which irrigate annually about 300,000 acres. Two-thirds of 
this area lies in the single district of Magwe, in which every stream flowing 
from the hills towards the Irrawaddy has a series of sand or brushwood hands 
with a channel to each. Tliesc temporary works are constructed by the villagers 
who combine either to construct them themselves or to hire a contractor. In 
this district nearly the whole area that it is possible to bring under irrigation is 
occupied by these small canals and many of the streams arc taxed almost beyond 
their capacity. In addition to the area irrigated by private canals in Upper 
Burma, about 75,000 acres are irrigated from small private tanks and 100,000 
from ‘ other sources.’ In a favourable year about 7,000 acres, or less than one 
per cent, of the wliole irrigated area, are watered from wells. With regard to 
well-irrigation, the Honourable Mr. Norton, to whom we are i7id6)bted for much 
of the information contained in this section, writes— 

Well-irrigation has not been mentioned by any of the district oHicers, but the little 
experience that has been obtained tends to show that the Burinan cultivator finds it too 
expensive and the labour involved too heavy. There is no demand for loans to construct wells, 
and the only irrigation at present practised is by means of temporary shallow wells with rudely 
constructed bucket lifts for betel, vine, or onion cultivation. There does not appear any imme¬ 
diate prospect of extension in this mode of irrigation. 

566. Field emhmkm( nt8.~l^xahs^\\mQ\\i^ known locally as kazins for re¬ 
taining the rain water in the fields are to be found wherever rice is grown. 

566. Programmes of relief works .have been prepared for all 
districts which are at all hahle to famine. Bor the Meiktila, Yamethin, and 
Myingyan districts, they are incomplete, and an Engineer is specially 
engaged in preparing a programme of irrigation works for these districts, chiefly 
with the obieot of providing a sufficient number of test-works. The Mon and 
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Yenatha Canals will, it is said, suffice for all the relief labour likely to be required 
in the next 11 years. And with a people so well accustomed to migration there 
would appear to be no objection to drafting relief labourers on to those worlds. 
When the necessary observations have been made of the supplies likely to be 
available for contemplated works, the programmes should bo extended so as to 
include not only a sufficient number of test-works, but also all schemes which 
promise to have any real protective value. 


Section II.—BALUCHISTAN. 

567. General conditions. —The information which is available wdth regard 
to irrigation in Baluchistan is necessiirily incompbde. Only a small portion of 
the province is under British rule, and it is only about 25 years since the 
British Government has heim in any way connected with the administration of 
the country. The population, especially in the districts of Thai Chotiali and 
Zhob, is scanty, and in many parts the inhabitants arc accustomed to retire 
with their flocks across the border when forc(xl to do so by unfavourable seasons. 
The people are shepherds rather than agriculturists. ^Phe extension of irriga¬ 
tion works, giving a fairly permanent supply of water, would induce the people 
to settle down and take to cultivation. Unfortunately, in many parts of the 
province, tlu! only sources of supply for irrigation purposes are the floods which 
come down from the hills with great velocity; they last only for a short time, and 
the water is heavily laden with silt. 

568. In the plains and lower valleys the annual rainfall varies 
from 3 to 7 inches, and is received chiefly during the summer montlis. TJie 
higher portions of the province (3,000 to 7,000 feet) receive 5 to 11 inches 
chiefly during the winter season. 

569. State irrigation works. —There are only two State irrigation works in 
Baluchistan—the Khushdil Khan reservoir and the Shebo Canal, both in the 
t^aetta-Pishin district. These two works, constructed at a cost of about 10 
lakhs, irrigiite annually an area varying, according to the nature of the season, 
from 4,000 to 8,000 acres ; and they yield a return of only 1 or 2 j)er cent, on 
their capital cast. Improvements which are now being carried out, with the 
object of increasing the catchment area, will render the Khushdil Khan reser¬ 
voir a more useful and profitable work ; and it is possible that closer profes¬ 
sional supervision may increase the utility of the Shebo Canal. 

570. Extensions of State irrigation works.- —The p)ossibilities of construct¬ 
ing new works, both State and private, have recently been investigated by 
Mr. Mellor, of the Punjab Irrigation Department, who has submitted a list of 
thirteen proposed State works. Their sites all lie in the two British districts of 
Quetta-Pishin and Thai Chotiali, and in the districts of Zliob and Chagai which 
are directly under British administration. They are small works, costing 
from five thousand to four lakks of rupees, and are chiefly for the utilization of 
flood waters. It is evident from Mr. Mellor’s reports that there is not much 
scope for the extension of State irrigation works for the utilization of surface 
water, all permanent supplies of surface water being at present almost fully 
utilized. We have referred in the previous section to the risk of constructing, 
in thinly populated tracts, worlds which would be dependent upon a scanty local 
rainfall, as they would probably have the effect of bringing in settlers for wffiom 
it would be difficult to provide in a bad season. 

671. Vrivate irrigation works. —The private irrigation works consist 
largely of works for drawing off the flood waters of hill torrents or the waters of 
perennial streams. But the great feature of cultivation in Baluchistan is the 
karez. Field embankmemts are also extensively made. These (dasses of works 
are thus referred to by Major MacMahon, Bevenue Commissioner, in his Eeport 
pu Irrigation Works in Baluchistan : — 

Tho Jearez is an underground tunnel which taps a supply of water in high ground and 
leads it on to the surface of lower lying country. The system is greatly resorted to, and to it 
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are due most of the fertile spots in Baluchistan. The harez requires skilled labour in its ecu'* 
struction, and is not a work on which famine labour can be employed. The country, however, 
lends itself to such works, and very large areas can be brought under cultivation by their 
means. Karez construction is extending gradually. It must remain a purely zmnindari work, 
helped by takavi advances. Sutih help should be generously given, as the karez is the great 
stand-by of the country. After inspection of a largo portion of Baluchistan, one is convinced 
that the karez must be depended on to do most towards furthering cultivation. 

The only other permanent cultivation depends upon the small permanent supplies of water 
which are to be found in several streams where they debouch on to the extensive level valleys 
which lie between the maiu ranges ot hills. The two rivers of the country are the Zhob and 
the Nari. 'I'he permanent supply of these rivers is made full uso of. 

Cultivation depending on rainfall is as follows : crops sown and matured by rainfall in the 
area cultivated ; crops sown in plots which are flooded to a depth of 2 or 3 feet by means of 
bands, the drainage being held up ou the lower slopes at the foot of hills ; and, thirdly, crops 
sown in laud ou to which flood water has been diverted from the neighbouring large drainage 
channel. 

The only means of extending cultivation lies in—- 

(а) Karezes. 

(б) In making use of small permanent supplies in nullahs by bringing down in pipes 

water which would otherwise be lost in the shingle beds before cultivable land is 
reached. 

(fl) In making better use of the violent floods which run in most drainages after heavy 
rain. 

((f) In the neighbourhood of Quetta there are several artesian wells and other parts of 
Balmhistan proliably offer sit(«, and it is hoped to push worl; vigorously in this 
direction as most of the water from the rainfall soaks down deep into the [lorous 
soil, and can only be brought to the surface for irrigation purposes by this 
means. 

572. Artesian wells .—With reference to (t/), we may add that experimental 
borings in Baluchistan would appear to offer more hope of securing artesian 
supplies at a moderat e depth than iu any other part of India. I’he wells which 
have already been made in the Quetta valley are all confined to a very small 
portion of the province, hnt there is no reason to supioose tl)at artesian waters 
at the same m(^erate depths do not exist in other parts. On the contrary, in 
Mr. Vredenhurg’s report already referred to (I, 217), it is stated that the struc¬ 
ture of the alluvial deposits in the valley-plain of Quetta is by no means special 
to that locality, but is common in a greater or less degree to all the talus deposits 
that fringe the high mountains of Baluchistan. 



Chaw'eu Xll-iNATlVE STATES. 

(Includjng Ajmeu-Merwaua, Ekhae, AN'D Cookg.) 


Section 1.—KAJPUTANA. 

(*).—Local conditiom ; me artd value oj^ irrigation. 

673. Physical and agricidtural conditions. —^Kajputaua, with an area of 
about 130,000 square miles, embraces 20 separate States together with the 
British districts of Ajmer and Merwara. In its physical and agricultural 
aspects it presents an extraordinary diversity, including every gradation 
from the sandy and almost rainless plains of Jodhpur and Bikaner ivith 
their semi-nomad population and ever-shifting cultivation,- to the smiling 
wheat valleys of Kotah, where the crops are more liable to suffer from 
excessive than from deficient rainfall, or to the black soils Of Partabgarh, 
where even opium can be grown without irrigation, and where, until 1899, 
famine is said to have been unknown. Almost the whole north-western half of 
the province, comprising the greater portion of Jodhpur and Jaisalmer, the 
Shekhawati district of Jaipur,,and all except a small corner of Bikaner, is one 
immense sandy plain traversed by long lines of sand-hills. Within this area 
the rainfall varies in annual amount from a few inches in the north and west 
to about 14 inches along the south-eastern border of the desert. It is seldom 
sufficient to cause any surface flow, and any storage of water for irrigation pur¬ 
poses is out of the question. The subsoil water lies at a depth varying from 
about 100 or 150 feet in the south-west and north-east to upwards of 300 feet 
along the borders of Sind and Bahawalpur, so that irrigation from wells is also 
impracticable except at a prohibitive cost. Thus within this extensive tract 
there is practically no irrigation except in the extreme north of Bikaner, where 
the sand gives place to loam and a small area is irrigated from the Ghaggar 
Canals and from any surplus water that may be passed on from the Punjab 
through the Sirhind and Western Jumna Canals. The scanty population 
support themselves chiefly by their vast herds of camels, cattle, and sheep. Such 
cultivation as there is—mostly millets, pulses, and melons—is dependent entirely 
upon the rainfall, all of which sinks into the sandy soil, so that a very small 
fall is sufficient to bring the crops to maturity. But they are not always 
blessed with even that small modicum, and partial or total failure of the 
crops is a common occurrence. 

574. The country generally slopes upward from the Rann of Cutchandthc 
valleys of the^ Indus and Sutlej rivers until it meets the abrupt northern slopes 
of the Aravalli range between Abu and Ajmer, or the succession of isolated 
hills which mark the contimiatiou of the range from Ajmer to the borders of 
the Gurgaon district. South-west of Ajmer, along the line of the Luni river 
and immediately under the northern slopes of the Aravallis, there are good 
breadthsof permanent cultivation; but, speaking generally, the Aravallis may 
be said to form a broad dividing line between the sandy desert on the north¬ 
west and the hilly and more fertile south-eastern portion of llajputana. South¬ 
east of the range, instead of a uniform and desolate waste of sand, there are 
extensive ranges of hills, wide river-valleys, open plateaux, deep ravines, and 
broad stretches of rich alluvial soil—a country generally of good cultivation and 
with fair facilities for irrigation. Here maize, ywar and cotton, wheat, barley, 
gram, ^ opium, and sugar-cane are freely grown. The rainfall, however, is 
precarious and partial, varying much from year to year, and in the same year 
from place to place. The average annual fall gradually increases from a 
minimum of less than 20 inches on the central watershed (Ajmer and Merwara), 
to about 30 inches in the extreme east (Dholpur), and to nearly 40 inches 
in the extreme south (Partabgarh and Banswara). The two British districts 



of Ajmer and Merwara, the northern half of Mewar, and the southern half 
of Jaipur, the States of Kishengarh and Shahpura, and a portion of Tonk, lie on 
or near the limits of the two monsoon currents—one from the Bay of Bengal 
and the other from the south-west. This tract receives in some years an 
ample share of both monsoons, and in others only the fitful remnants of one. 
Thus the annual rainfall is extremely variable. It is sometimes more than 
double the average; on the other hand, it has been only about half the average 
in no less than six years since 1860. All these years, and others in which the 
rainfall, though sufficient in amount, was badly distributed throughout the 
season, were years either of scarcity or of famine. But the liability to famine 
is not confined to this tract. All the States to the north and east—Alwar, 
Bhartpur, Bholpur, Karauli, and Bundi—suffer periodically from deficient 
rainfall. Those to the south—the hilly part of Mewar and the States of Kotah, 
Jhalawar, Sirohi, Dangai’pur, Partabgarh, and Banswara—are favoured with a 
more abundant and somewliat steadier rainfall; but recent experience has 
shown that their position also is by no means secure. 

576. Looking to the records of the past it may be said that Rajputana is 
liable to suffer once in every 40 or 50 years from an almost complete and 
general failure of the monsoon rainfall, loading to widespread and severe famine; 
and that, in addition, all parts of the province, except tlie more favoured 
southern and eastern States, are subject to distress and scarcity, arising from 
a more or less local and partial failure of the rains, once in every six or seven 
years. Of the winter rainfall of Northern India, the province generally 
receives only an insignificant share. 

576. Value of irrigaUon.-~\xx a, province in which the rainfall is so preca¬ 
rious and the cultivation dependent upon it so insecure, there can scarcely be 
any question as to the utility of irrigation. We have had ample evidence laid 
before us to show that where cultivation is possible, the soil, even when falling 
under the generic designation of black cotton soil, is suited to aud repays irriga¬ 
tion ; that, where water has been provided, the demand for it is practically 
constant and unlimited; and that, however great the extent to which it may be 
found possible to multiply irrigation works in the cultivable parts of Rajputana, 
there need be no apprehension lest the water should remain unused. 

, (ii).—Existing State irrigation works. 

577* Sources and extent of irrigation .—Excepting the Ghaggar, theMahi, 
and the Ohambal with some of its tributaries, all the rivers of Rajputana have 
their sources within the province and are dependent for their supplies upon the 
local rainfall. With one or two exceptions they all run dry, or practically dry, 
soon after the rainy season. They are therefore but ill-suited for the direct supply 
of canals; while the Cliambal—the one river which affords a perennial supply-— 
traverses that part of the province w’hich has hitherto been least in want of water. 
Thus Rajputana depends for its irrigation almost entirely upon wells and storage 
tanks. South and east of the Aravalli range, water is generally found fairly close 
to the surface, and there are numerous wells in every State ; besides numberless 
old.tanks scattered over the face of the country, many of them only large enough 
to provide water for domestic purposes. But even the smallest of these are not 
to be despised. They provide drinking water for men and cattle; the moist bed, 
fertilized by alluvial deposits, is cultivated as the water recedes ; and many of 
them influence the wells by raising and maintaining the level of the subsoil 
water for a considerable distance around them—an effect which is perceptible 
even in years of drought when the bed of the tank is empty. Nearly all the 
tanks which are used for purposes of direct irrigation have been made of 
recent years, through professional agency and at the cost of the Durbars, 
though some of the largest and best were made many hundreds of years ago. 
Tho States which have been foremost of late years in providing funds for 
irrigation works are shown in the following statement. We have not been able 
to procure complete and accurate statistics of the extent of cultivation and 
irrigation in all the various States, but the figures given below, relating to 
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certain States and to the British districts of Ajmer and Merwara, may be 
taken as fairly correot:— 


of State or Territory. 


Ajmer-Morwara 
Jaipur* . 

Jodhpur 
Bhiircpnr • 

Kotah 

Kishengarh . 
Alwor 

Shahpura ■ 


AHEA IBKIftiTSD IN' A SOBMAL Y£AK. 


I Total 
Inumber 
I of State 


! iRBIQATIOU WOkES 
CONSTBUOTKD BY 
! 'rnE Stages noRiira 
j THE PAST so YEAH3, 


1 

From 

wolla. 

From 
taiiks, etc. 

Total. 

Perce nta<?e 
OQ normal 
area 

annually 

cropped. 

irrij:a- ; 
tion 
works, 

i 

1 

Number 

of 

works. 

Acres. 

Acres. 

Acres. 



No, 

1 OR,000 

Sfi.OOO 

142,000 

86 

389 


240,000 

40,000 

280,000 ; 

S? 

i 169 

199 

244,000 

123,000 

367.000 

6 

.S2 


110,01)0 ! 

90,000 

200,000 . 

24 

1 178 

45 

48,0i0 1 

17,000 

66,000 1 

10 

44 

44 

20,000 . 

22,000 

48,000 j 

16 

161 

65 

129,000 1 

64,000 

193,000 1 

11 

103 

*1% 

14,000 ! 

5.000 

19,000 j 

82 

170 



Coat. 


Lakha. 


45 

89 

10 

8 

7 

Oi 

5 


* Eiieludiiig Jagir or alienated lands. 


678 . Ajmer-Mei 'wara .—Almost every available catclimont in the districts 
of Ajmer and Merwara is utilized to its full extent for the storage of water by 
the numerous tanks, which, with few exceptions, were all made more than 
half a century ago under the directions of Colonels Hall and Dixon. Lying, 
as these districts do, on one of the main watersheds of India, both the tanks 
and the'wells are dependent for their supplies entirely upon the local rainfall. 
There are no large rivers to feed the tanks, nor permanent currents of under¬ 
ground percolation to feed the wells. The extent to which the irrigated areas 
fluctuate with the rainfall is well exemplified by the following figures for 


very recent years : — 



i 

1 


Acuts iesioat4i>. 

Veiir. 

i Raiufal!. 






From ta nks. . | 

Prom wells. 

Total aci'O. 



Acres, 

Acres. 

i 

1 Acres. 

1897-98 . 

22-7 

38,321 

107,677 

145,998 

1898-99 . 

ia'35 

26,592 

93,486 

119,078 

1899-1900 .! 

1 

6-64 

13,421 

48,776 

i 

57,197 


There are four classes of tanks. On class I the area irrigated is assessed 
each year at certain rates whicli. vary with the crop grown. The lands irrigated 
from class II pay at rates which vary in proportion to the area irrigated and, 
M'hen the supply for the spring crop runs short, in proportion to the number 
of waterings. This variable system of assessment is said to work- very satisfac¬ 
torily. Tanks of class 111 pay an assessment fixed fora number of years. These 
three classes of tanks are maintained by Government. Those in class IV pay a 
fixed assessment, but are repaired by the villagers. The tanks are credited also 
with a share of the revenue assessed on wells whose supply they assist in main¬ 
taining. After special inquiry the share of the well-revenue creditable to the 
tanks was fixed at Rs. 36,799. Except in years of drought, when the receipts 
sometimes fail to cover the working expenses, the works return over 3 per cent, 
on their capital cost of about 26 lakhs. The revenue assessment upon which 
the credit to the tanks depends is, however, very light. 

679. Jaipur. —During tho past 30 years the enlightened rulers of the 
Jaipur State have steadily devoted a considerable annual sum to the construction 
of irrigation works. Carried out under the able supervision of Colonel Sir 
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Swinton Jacob, these works have proved of the greatest benefit both to the 
rulers and the people. The accounts of the works show only the revenue and 
expenditure for each year; there are no separate capital accounts. The 
expenditure shown includes the capital outlay and the cost of annual repairs, 
but it does not include the cost of the supervising establishment or the whole 
cost of collecting the revenue. We have, however, been furnished with figures 
from which we have been able to determine approximately the net revenue for 
each of tbe past ten years, and the capital outlay to the end of each year, in the 
case of 142 works which were completed before 1896. W^e find that the works 
have cost on the average Es. 124 per acre irrigated. The rate of gross revenue 
averages Es. 7'93 per acre, and tbe average working expenses Es. 1’83 per acre; 
leaving a net return of Es. 6*1 per acre or 4‘92 per cent, on the capital cost. 
The revenue credited to the works consists of a water-rate levied on all lands 
irrigated, and of the State’s share of the produce from all lands newly brought 
under cultivation by the works. It is understood that, beyond the water-rate, no 
credit is given to the works for the increased outturn on old cultivation or for 
the benefit derived from them by the adjoining wells; on the other hand, no 
deduction is made for any increase in cultivation that might have taken place 
in the absence of the tank. In addition to providing funds for the construction 
of large irrigation works, the Durbar have been liberal in advancing money to 
private persons for the construction of wells. During tbe recent famine 
advances to the amount of three lakhs were given free of interest, of which 
about one-fourth was for wells. 

580. Jodhpur .—There are but few tanks in Jodhpur and but few sites 
suitable for making them. The six tanks made within the last 20 years, at a 
cost of 15 lakhs, irrigate 15,000 acres in a favourable year. They receive 
no water at all in a dry year, but their effect in raising the level and sweeten¬ 
ing the water of the wells is said to extend for many miles. Along the base 
of the Aravallis and in the vicinity of the Luni river and its branches, wells 
are extensively nsed. There are 54,000 wells in the State and, wherever water 
is found at a reasonable depth, there are said to be now a sufficient number. In 
the sandy plain to the north of the Luni the subsoil water is at a depth of 
300 feet, and in all this extensive tract there is practically no irrigation. The 
State employs a competent Engineer, and the Durbar and the people seem to 
have spared no efforts in making tlie best use of such scanty facilities for irri¬ 
gation as their country affords. 

681. Kishengarh .—More than half the total cultivated area of Kishengarh is 
said to be irrigated in a year of normal rainfall, but in the recent prolonged 
drought the tanks and wells appear to have failed to a greater extent even than 
in the adjoining district of Ajmer. Two-thirds of tbe whole catchment area 
of the State is already provided with tanks. Territorial difficulties have been 
the chief obstacle to the utilization of the remainder. In view of the extent 
to which the manufacture of salt from the Sambhar lake depends upon a suffi¬ 
cient supply of water, the Government of India have prohibited the construction 
of new or the extension of existing storage works on any of the feeder streams 
of the lake, whether in British territory or in Native States. One of the most 
important of these feeders is the Eupnagar river, which, rising in the hills near 
Ajmer, traverses and drains the northern and hilly portion of Kishengarh. At 
present there is a difference of opinion as to the extent to which the supply of 
water in the lake is likely to be interfered with by the works which the State 
proposes to construct; and it is difficult to form a definite opinion in the 
absence of careful observations, extending over a number of years, of the 
rainfall on the catchment and of the resulting flow at various points along the 
course of the river. Observations of this kind are now being made, but the 
records extend back only to July 1901. Mr. Manners-Smith, Superintending 
Engineer, stated before us that one filling of the four tanks proposed in tlie 
Eupnagar valley, three of which are in Kishengarh, would raise the surface of 
the lake by only If inches, the area of the lake being 90 square miles; but 
pending the investigation now in progress, we have not thought it necessary 
to go into the details of his calculations. For the same reason we have also 
refrained from considering whether any deficiency in the salt supply that 
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might be caused by the construction of the proposed works, could not be met 
by improved arrangements for utilizing, more effectively and scientifically than 
is done at present, the water which is allowed to spread over the whole surface 
of the lake. 

582. Bhartpur .—In Bhartpur, out of one million acres available for culti¬ 
vation 75 per cent, is cultivated, and of the cultivated area 24 per cent, is irri¬ 
gated annually. The State is therefore fairly well protected by irrigation- 
During the past five or six years, a great deal of good work has been done in 
constructing new and repairing old irrigation works. By an expenditure of 
slightly over 10 lakhs, the area annually irrigated by the State’s works has been 
increased by over 50,000 acres. The works, besides being of great benefit to the 
cultivator, are a source of considerable profit to the State ; for they yield 
annually Rs. 40,000 in water-rates, and are said to have increased the annual 
land revenue by 2| lakhs during the past six years. The country affords 
unusual facilities for irrigation, and the works are of a simple and inexpensive 
character. They consist ehiefiy of embankments or hands carried along a 
contour or across a shallow depression, with the object either of impounding 
and distributing spill waters from neighbouring torrents, or of impounding the 
surface flow from local catchments. The country is too flat to admit of any 
prolonged storage of the water. There is in fact only one tank in the State 
in which water is kept in store after the sowing of the winter crops. The 
main object of the bands is to submerge the land above them, so as to fertilize 
the soil by the deposited silt and saturate it for the autumn sowings. The land 
being flat a low bank floods a large area. The Ajan Bund, an earthen bank 12 
miles long, intercepts the spills of the Banganga river and submerges about 14 
square miles of country, the depth of water being nowhere more than 10 feet. 
■When there is water to spare during the rains, or when after the rains it is 
being drawn off to prepare the land for sowing, it is utilized to saturate the 
lands below the embankment. Indirectly the works are of great utility in 
sweetening the often braokisii subsoil water and in maintaining the supply of 
the wells. 

583. In Shakpura out of 60,000 acres under crops, about 20,000 acres are 
irrigated in au ordinary year—half from wells and half from tanks. But in a 
dry year the tanks fail completely; while, if the drought be prolonged over a 
series of years, the wells water only about one-fourth of their usual area. The 
tanks nevertheless are said to yield a substantial return on their cost, in years of 
Ordinary rainfall. 

584. Alwar .—In addition to the expenditure of five lakhs in constructing 
22 new tanks, the A1 war Durbar have also spent over 2f lakhs within recent 
years in re-construoting and enlarging 40 old tanks. Irrigation has not been 
developed on many of the tanks, the people preferring to use their wells. The 
.good the tanks do is mainly indirect, by sustaining the subsoil water-level. 
In many parts the configuration of the country is not suitable for storage— 
especially near the bills where the steep slopes would necessitate high and 
expensive dams. The valleys are for the most part already occupied by wells, 
the revenue from which is said to be far higher than that obtainable from 
tanks. 

586. Kotah .—A rainfall that seldom fails, a fertile black soil, and, until 
recently, a supposed immunity from famine, form a combination little likely to 
lead to the construction of irrigation works. Such are the conditions in Kotah. 
Nevertheless there are signs that the need for irrigation had been felt in that 
State, from time to time, even before the recent famine—the first of which there 
is any record in this favoured country. Small tanks, about 400 in number, 
are scattered over the land. These are said to have been made in the first in¬ 
stance for irrigation, though they are not now used for that purpose, their beds 
only being cultivated. During the past 20 years the State has advanced 13 
lakbs for the construction of wells and field embankments. The number of 
wells now in existence is sufficient to irrigate over 36,000 acres iu a dry year; 
and there are besides six fairly large works which have been constructed by the 
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Durbar during the past i'S years at a cost of about five lakhs. These irrigate 
9,000 acres and are said to bring in a substantial profit to the State. 

586. Bikaner— In constructing the Ghaggar Canals and a few smaller 
works the Hikaner Durbar have done almost all that it was possible for them 
to do towards developing irrigation in this ill-watered State. On the Ghaggar 
Canals which were made during the famine of 18t'6-97 in co-operation with the 
Punjab Government, the State incurred an expenditure of over 2| lakhs. The 
canals depend for their supply on heavy rainfall in the hills, and in almost 
every year since the works were made, the climatic conditions have been un¬ 
favourable. According to a statement supplied by the Dewau of the State the 
works have led to a total increase in revenue of lls. 20,000 per annum. 

687. Other States. —In the remaining States the irrigation is almost entirely 
from wells, and the proportion which the irrigated bears to the cultivated area 
varies from about 23 per cent, in Bholpur, to 18 in Sirohi, 13 in Tonk and 
Bundi, and 9 in Bartabaarh. Jaisalmer is, for the most part, a desert in which 
there is no irrigation. No statistics are available to show the extent of culti¬ 
vation and irrigation in the 14,220 square miles which are comprised in the 
State of Meioar. There are in this State numberless tanks varying in size from 
the Jai Samand, one of the largest artificial lakes in the world, to the small 
tank at which the cattle of the village are watered. They are, however, but 
little used for irrigation; even the great Jai Samand, with a waterspread of 
21 square miles, does not protect more than a few thousand acres. 

588. While this report has been going through the pre^s wo have received 
some interesting notes on proposed irrigation works in Dholpur by Sir Swinton 
Jacob who has carefully inspected this State. He writes— 

Nature could not have arranged better for the interests of Dholpur, If only good use 
is made of the opportunities afE<!riled, enough water falls at the highest part to irrigate the 
gr» ater part of the State and make it absolutely safe against famine. 

Sir Swinton has examined four sites selected by Mr. Thorpe, tho State 
Engineer, where it is estimated that water might he stored sufficient for the 
irrigation of about 75,000 acres. De recommends that the most promising of 
these schemes should be carried out at once. 

(Hi).—Scope for further e.vtemiom of State irrigation works, 

589. Irrigation eannot afford complete protection. —To protect Rajputana 
—or any large portion of it—absolutely against famine, by means of irrigation 
works, is an impossibility ; for tluTe is no unfailing source of supply such as 
the glaciers of tho Iliiualayas or the ghats of Western India alford. It has 
indeed been suggf sted that the waters of the Sutlej and Bias could he diverted 
from the Punjab to Bajpulana; but according to the levels which have been 
laid before us, to which reference has been made in tlie Punjab Chapter, tho 
only portion of the province that could he commanded from below the junction 
of those two rivers is a comparatively small tract in the extreme north-western 
corner of tho Bikaner desert. And even if the Punjab could spare the water 
and the soil of the desert were found to be suitable lor irrigation, the intro¬ 
duction of a canal into this outlying tract, though of great benefit to a portion 
of Bikaiior, would afford no protection to the rest of Bajputana from which 
it is divided by 200 miles of desert. This relatively insignificant area in the 
extreme north-west, and another small tract where tho Chambal river traverses 
tho opposite corner of the province, are no doubt within roach of perennial 
sources of supply ; but, speaking generally, Rajputaua is dependent for its irri¬ 
gation upon local rainfall. All available means of irrigation therefore fail 
under such conditions as have prevailed of late years ; wells for the most part 
yield less than half their usual supplies; many dry up altogether; and all works 
of surface storage, save the very largest, fail almost completely. 

690. But though the conditions render it impossible for irrigation to afford 
full and complete protection to Rajputana, much can be done in the way of 
partial protection. In most years a good deal, and in ordinary years an 
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immense deal, of water now runs to waste. It is not always possible to utilize 
it at any point in each State through which it passes; for the rivers and streams 
sometimes run through impassably deep ravines or through uncultivahlo jungle. 
But in the main, wherever the rainfall is sufficient to cause surface flow, the 
configuration of the country lends itself to the storage of water; and with 
quite insignificant exceptions the soil, when cultivable, is suitable for irriga¬ 
tion. The main problem to be solved then is to utilize to the utmost possible 
extent the water that annually falls within the province; and the example 
which has been set in Jaipur shows how much can be done in this direction. 

591. Scope for extensions and improvements. Territorial difficulties.—'‘In 
the districts of Ajmer and Merwara the catchments are, as we have said, already 
almostfully occupied, and, in some of the States also, there is not much room for 
new works. But both in British territory and the States, the existing works 
were, with some recent exceptions, built without expert assistance or any 
proper surveys, and mucli money might be spent in improving them. Colonel 
Jacob’s experience in Jaipur shows what can be done even in the ease of existing 
tanks to improve and extend the irrigation by properly surveying and recon¬ 
structing them on sound principles, and by aligning and regrading the irrigation 
channels. In some of the States, however, no attempt has been made to utilize 
the water that now flows useless to the sea, and in perhaps most of them there 
are sites where new large works could be constructed with advantage. As yet, 
although projects have been prepared from time to time, no practical attempt 
has been made to utilize the water of some of the principal rivers of Rajputana. 
lu the case of many of the larger projects more than one State is concerned. 
Sometimes the water-rights of the States lower down the stream have to be 
provided for. Sometimes a tank that will irrigate the lands of one State will, 
if constructed on the most suitable site, submerge the lands of another. In some 
of these oases the difficulties may be found insuperable, and for the best possible 
scheme some less suitable one will have to be substituted. But in many cases 
the friendly and disinterested arbitrament of Government, and the engineering 
skill necessary to effect a proper division of the water, should avail to procure 
settlements such as have already been arrived at, in a few cases, by friendly 
agreements between the States concerned; and, at least, no scheme should be 
abandoned for a less advantageous one until strenuous efforts have been made, 
and until the persuasive influence of the paramount power has been exercised 
to the full. 

592. Necessity for a more detailed and systematic survey.—Nt present, how¬ 
ever, w^e are ignorant of the exact capabilities of the country for the storage of 
the surface water or of the manner in which they can best be made use of; and 
the first thing needed is to collect and record this information. A good deal 
has already been done during the past few years. Where the State employs 
a competent Engineer useful projects have been prepared, some of which have 
already been carried out or are in progress. In other States an Engineer, lent 
and paid by the Supreme Government, was employed in a similar manner for 
some months previous to our arrival in Rajputana, and on oui.’ recommenda¬ 
tion the Government of India sanctioned the retention of his services until lie 
had completed his investigations. The lists of projects which were laid before 
us—most of them in the rough or preliminary stage—include 276 separate 
works, estimated to cost in the aggregate 139 lakhs and to irrigate over 300,000 
acres. 

693. These projects, or as many of them as have been drawn up under expert 
advice, will be invaluable for relief purposes should famine recur. We recom¬ 
mended that those which had been proposed by the Government Engineer 
should be completed at once. They consist generally of those schemes which 
appeared, upon a cursory examination of the country, to be the most promising. 
But as we pointed out in a letter addressed to the Government of India on the 
completion of our investigations in Rajputana "if the maxim that it is wrong 
to allow a drop of water to run to waste in Rajputana is to be acted on to the 
fullest possible extent something more than this is wanted. What has been done 
already has been done in a somewhat spasmodic manner and often m.ore or less 
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Imvriedly. What is now wanted is the examination of llajputana 

as a whole, based upon its physical features rather than upon its political divi¬ 
sions, to which latter regard would bo paid only so far as is necessary to secure 
the rights in water of the several States. Each catchment should be taken 
up in turn and an irrigation reconnaissance made of it from its bead down¬ 
wards. Such a re(!onnais?anco "would enable the Engineers to say where dams can 
best be placed or water stoiaid. The more detailed surveys upon which plans and 
estimates are to be based should follow in due course, though all of them need not 
necessarily be undertaken at once. It will be sufficient to keep always in 
readiness such detailed schemes as will afford an ample programme for relief 
should famine again oecur.” AVe may add that, in designing storage reservoirs 
for Itajputana as well as for other parts of India, we think it preferable 
to err on the side of making them too large, rather than too small. AVe 
believe that in general the capacity of reservoirs has been calculated witli 
regard to the mean rainfall of the catchment basin. In exceptionally heavy 
rain storms, therefore, a large volume of w’ater passes over the waste-weir which 
might have proved of great value had it been retained in the reservoir. It 
may be said that money is merely wasted if the tank is made so largo as only to 
fill once in ten years, but the water stored up in that year may w'ell he worth 
tlie money spent in storing it. 

594 . Sui'veys, plans, and estimates should invariably be printed. —And here 
M'o think it necessary to say that surveys, plans, and papers connected "with such 
projects should invariably bo ])ut into print. AVe have had evidence, onlj in 
too many instances, both in itajputana and elsewhere, of the loss of valuable 
plans and estimates. The labour and money wasted in one such case would pay 
for the printing of many sets. 

595. ConsullitKj Engineer for Irrigation in Eajpiitana. —AVhere the 
State already entertains a competent Engineer, he can conduct the recon¬ 
naissance and detailed survey. To meet the case of the other, and for the most 
part smaller States, wo recommended, in the letter from w’hich we have just 
quoted, that the Government Engineer already employed in completing the 
preliminary projects should be retained for the purpose. “But,” we added, 
“ to secure success some supervising agency is required; otherwise the Engineers 
of the different States may plan to utilize the same water. Moreover, some of the 
schemes—not many, but mostly large ones—will require the co-operation of 
several States, and finally some of the State Engineers will be glad of supervi¬ 
sion and assistance.” On these considerations we suggested the appointment of 
a Consulting Engineer for Irrigation in Bajputana, and that the States should 
bo asked to allow their Engineers to consult him. He wmuld then practically 
direct the wliole survey. Wg suggested that the Government of India should 
pay the Consulting Engineer and also the Engineers for the smaller States. 
AVe learn with satisfaction that action has already been taken to give effect to 
these recommendations, and that the direction of the surveys is now in the 
competent hands of Sir Swinton Jacob. 

596. Assistance required by the States. —Many of the States are just 
now in financial difficulties and may not have money to spare immediately, 
even for irrigation projects however promising. But the general survey 
and even the preparation of the plans and estimates commits them to nothing. 
As their finances improve they will probably bo glad to take up some of the 
most promising schemes as productive works. Some of them, it is understood, 
are even now ready to borrow for this purpose, if the Government of India 
will lend the money; and vt'e strongly recommend that all reasonable en¬ 
couragement may be afforded in this direction. In any case, when the 
next famine comes, the existence of the projects in question will ensure relief 
labour being employed to the best advantage. All that is possible will have 
been done to help the States and they \vill know exactly what is feasible and 
advisable. But it will not be enough to get the schemes drawn up aud placed 
on record. Constant encourageavont and stimulation will be needed by soma of 
the States at least, if any real progress is to be made. And to lead them on to 
renewed efforts, a very careful selection should be made of the schemes to be 
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first taken in hand, so as to ensure a fair return while not committing the State 
to too large an expenditure, 

697. Difficulties in dealing with Jagirs. —The existence of very large jagir 
areas in most of the Eiajputana States constitutes a very real obstacle to the 
extension of irrigation. In some of the States water is given to jagir lands, 
which happen to fall within the Malsa area commanded by a tank, on payment 
of an enhanced—often double—water-rate. But in the case of continuous 
tracts, which form a large proportion of the area of some of the States, the only 
way in which the Durbar can obtain a return for a work that it may wish to 
construct is by special agreement with the jagirdars ; and the latter are usually 
jealous of State interference in their domains. On tlie other hand, they are not 
sufficiently enterprising and often not sufficiently wealthy to construct such 
works themselves. Signs are not wholly wanting that the pressure of the 
recent famine has operated to diminish this difficulty, but as a rule the first 
advance will have to be made in the khalsa areas. As the protective and 
remunerative nature of irrigation works becomes more apparent, it may be 
hoped that in time they will be extended to jagir areas also ; but meanwdiile 
cases will doubtless arise in which a Duibar will hesitate to undertake an im¬ 
portant and promising work, merely because the jagir portion of the irrigable 
area is so oonsiderable that if no return is to be received from it the work will no 
longer be productive. We hope, however, that when serious difficulties of the 
kind occur, it may often he possible for the Political Officers to bring about 
such an arrangement as will remove them. 

{iv).—Primte irrigation works. 

698. Well irrigation. —'Stom. the figures given in paragraphs 577 and 587, 
it is evident that in some of the States irrigation from wells has attained large 
dimensions, w'hile, in almost every State, it exceeds that from all other sources. 
As the cycle of scanty rainfall through which Rajputana has recently passed 
has been of unprecedented duration, so has the efiect upon the subsoil water 
exceeded all previous experience. In 61 villages of Tonk, out of 615 wells 
examined in 1901,102 were absolutely dry, Avhile the rest were barely working. 
Generally speaking, the water level throughout the province sank from 10 to 20 
feet, while the irrigated area diminished to about one-third of the normal. But 
the process was a gradual one; during the first year of drought the wells were 
scarcely affected, and on the whole they proved a real and valuable protection. 
In parts of Dholpur, it is interesting to note, there appears to he an under¬ 
ground supply of an artesian nature; in one well a strong spring of water was 
found at a depth of 120 to 150 feet which rose to within 60 feet of the surface, 

699. Small tanks. —We have already referred to the numerous small tanks 
which exist in so many of the States, and have shown that even the smallest 
of these is not to be despised; at the least it stops water that would otherwise 
flow to waste, and allows it to percolate into the subsoil. In almost every 
State, but especially in those of the central plateau, there are large numbers of 
such tanks. In Mewar they w^ere made, it is said, in by-gone days from pious 
or charitable motives, to afford a supply of drinking water for men and cattle ; 
and there is now a prejudice against using the water for irrigation, or in any 
way that would result in pecuniary advantage. But whether used for irriga¬ 
tion or not, these tanks are now for the most part neglected and out of repair. 
It is curious to note how in this respect they have been affected by the substi¬ 
tution of a fixed cash assessment for revenue taken in kind. In one State at 
least it w^as the custom, when the produce of a crop was being divided, to set 
apart a small share for the upkeep of the tank. Now that a cash assessment 
has beau substituted, the burden falls upon the village m'ilhah and the tank is 
accordingly neglected. In Tonk, where the substitution has been made in the 
khalsa area only, we were told that the tanks in i\xe jagir areas are in markedly 
better repair than in the khalsa. It is clear that the system of payment in 
kind secures to the improver a substantial share of the profits of his improve- 
msnt, and gives the owner of the tank a direct interest in so regulating the 
distribution of water as to secure the greatest possible economy. 
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600. Field embankments) ete. —There are many subsidiary forms of irriga¬ 
tion vTorkSj tlie oonstruetio.n of which should be encouraged. In Bhartpur tlie 
larger bands which have been so' successful in protecting the country can be 
imitated by the cultivators on a small scale. In Dholpur small banis across 
minor drainage lines have been successful in holding up moisture, in collecting 
silt and in preventing erosion; and in Kishengarh the embanking of fields has 
been found a valuable means of protection. In parts of Tonk small irrigation 
oats from streams are largely made use of. In the systematic survey which 
we recommend, -these minor works should not be neglected, and the importance 
of prosecuting them as widely as possible wherever famine labour is available 
should be impressed upon the States. 

601. JMeasures for sUoiulating the construction of private irrigation 
«?orA!s.—Advances for well sinking have been given liberally and taken freely 
in some of the States, and in most further large sums could probably be 
given out with advantage. The rate of interest charged is generally 6 per 
cent, while in some States (Alwar and Bhartpur) the loans are advanced free 
of interest. But probably the most serious defect in the encouragement 
afforded to private enterprise in Bajputana is the absence of any system of 
exemption from wet assessment, beyond that afforded in many States by a 
settlement for a fixed term. So far as we have information, the period 
of exemption is short —from five to seven years; but, as might be expected, 
recovery is more elastic and less rigid than in British territory. In Kishen¬ 
garh, the State’s share of the produce of a field irrigated by a new irri¬ 
gation work is reduced, one-tenth only being taken in the first year, one- 
ninth in the second, and so on until the normal one-third is reached after 8 
years. This is not much more liberal than a total exemption for six or seven 
years, and may be less liberal than tbe exemption afforded in British territory ; 
but, when coupled with liberal rules for tahavi advances, it appears to have been 
an attractive inducement to private enterprise. We are of opinion that the 
iutroduotion of such a system, or of a fixed period of exemption, would lead in 
many of the States to a substantial increase of the area protected by irrigation. 
In some States the difficulties attending the construction of wells are consider¬ 
able, and help from trial borings would be advisable. 

{v),—Famine works and programmes. 

602. Ajmer-Merw ira. —In the recent famine, the expenditure of 29 lakhs 
on relief works in AJmer-Merwara was chieily incurred on the construotion 
and repair of roads and the collection of road-metal. Eleven lakhs were, 
however, spent on works for the storage of water—chiefly on constructing 16 
new tanks, of which 11 were completed and 6 left unfinished. Work on the 
Outra tank was stopped, as it was feared that it might interfere with the supply 
of water to the Sambhar Salt B'orks. Three of the other uncompleted works 
will now be completed, and one held over until the recurrence of famine. 

603. Native States. —Out of a total of 69 lakhs spent on relief works in the 
Native States, 41 lakhs were spent on irrigation works, 20 lakhs on railways, 
and the balance on roads and miscellaneous w'orks. The expenditure on irri¬ 
gation works was incurred on a number of new works—many of which have 
been or are now being completed—and on repairing and improving existing 
tanks. The works selected appear to have been all of real utility; but, except 
in a few States, there were no lists of suitable sobemes ready, and in many 
cases there were no officials on tbe spot with the training or experience which 
would enable them to select the most suitable projects, to prepare detailed plans 
and estimates of tbe works, and to see that tbe works were properly constructed. 
The want of a programme of suitable works and of a trained establishment led, 
no doubt, to a considerable waste of money in many of the States. If effect be 
given to our recommendations (paragraph 6 93), the Durbars should be much 
better prepared, as regards their programmes of irrigation works, to meet the 
contingencies of another famine. Suitable employment, near their homes, wull 
be made available for the people, who will thus be saved the trouble and 
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expense of moving into British territory Avhcrc, as in Ajmer-Mevwara, there is 
often very great difflculty in finding work even for the resident population. 


Section II.—KATIUAWAR. 

[i).—Local conditions; nse and value of irrigation. 

604. Political Divisions. —Out of 23,500 square miles comprised in the 
peninsula of Kathiawar, 1,320 square miles are included in tin; British district 
of Ahmedabad ; another portion of the same size is in the State of Baroda; a 
feAV square miles in the south are in the possession of the Portuguese ; and the 
remaining area is distributed among nearly 200 more or less independent cliiefs 
and landowners. 

605. Physical features. —Goologically Kathiawar is an outljung island of tlie 
Deccan trap series which has been joined to the main land by the silt deposits 
of rivers flowing into the gulfs of Cutch and Cambay. The surface of the 
country is generally undulating, but it is broken by numerous hills which form 
two very irregular ranges crossing the country from west to east in nearly 
parallel lines. The highest eminences arc in the southern range where the 
summits are sometimes over 2,000 feet above the sea ; one outlying hill, the 
Giruar, rises to 3,636 feet. These two ranges, and a high narrow table-land 
connecting them, form the main watershed from which numerous rivers flow 
to every side in almost direct courses to the sea. The largest, the Bhddar, has 
a total length of little more than 120 miles. But though none of the rivers is 
of great length, many of them attain a considei’ablc size in the rainy season. 
Some of them are said to bo perennial, but their supplies in the diy soa.son 
are iusignificaat. The Bhadar in favourable years carries a considerable 
volume—averaging about 200 cusecs-- throughout the cold weather, but in 
years of scanty rainfall its supply entirely fails; in 1900 it was dry before the 
end of November. In all the numerous valleys and everywhere in proxi¬ 
mity to the coast, the subsoil water is found fairly close to the surface. The 
water is gencrivlly sweet, but it is brackish in places, especially near the sea. 
Inland the supply fails partially or entirely in years of scanty rainfall. 

606. Sods and agriculture. —Tlie soil for the most pai’t consists of the 
numerous varieties of black soil common to the trap formation. It overlies 
generally a porous substratum, and iu depth varies from live to ton feet or more 
in the fertile valleys, to a few inches in the hills wheri) the trap shows on the 
surface over largo areas. It is well suited for irrigation, but for irrigation to 
be fully effective, an exceptionally large number of waterings appears to be 
necessary. Jnar —which is grown in all seasons of the year—cotton, and 

are the principal rain crops ; and wheat, hot-weatheryM,7r, cane, rice, and 
vegetables the principal irrigated crops. 

607. Eainfall. —Round the coast the average annual rainfall varies from 
19 or 20 inches on the north and west, to 25 inches in the extreme south, and 
28 inches along the cast coast. Inland it averages about 27 inches, excluding 
the liighor portion of the southern hills where it is said to reach 80 inches, and 
the alluvial plains to the north-east where the average is about 20 inches. 
From year to year the amount varuis between wide limits; in 1878 the province 
received nearly three times, and in 1899 about one-fourth, the normal amount. 
The rainfall is practically confined to the period of the south-west monsoon, 
that is, from June to early in October. 

608. Famines. —More than one of our witnesses assured us that, until 
recently, famine in Kathiawar was almost unknown. But this evidence is 
hardly borne out by the long record of famines given in the Gazett(;er of the 
Province. In the eighteenth century three very severe famines are recorded: 
the first due to drought, and the second to excessive rainfall; of the third the 
cause is not stated. In addition there were seven years of distre.ss and scarcity. 
Within the last century there arc said to have been at least 14 years in which 
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the rainfall was so deficient as to lead to more or less severe distress. Of these, 
three were years of very severe famine. The famines of 1813 and 1877 were 
aggravated in each case by a subsequent year of excessive rainfall. 

609. Utility of irrigation. —Erom this brief description of the province it is 
evident that, from our point of view, the conditions in Kathiawar resemble in 
many respects those in Kajputana. There are the same difficulties arising 
from the conflicting interests of various States; there is the same liability to 
severe drought, and, though no doubt in a less degree, the same liability to 
suffer from a partial failure of the rains. There is the same absence of large 
perennial rivers; the same, if not a greater, liability of the wells to fail in a 
year of scanty rainfall; and generally the same need for irrigation, and the 
same dependence upon local rainfall for all means of supplying it. The general 
prevalence in Kathiawar of moisture-retaining black soils renders irrigation un¬ 
necessary for the monsoon crops even in years of light rainfall, if the rain is 
favourably distributed throughout the season ; and for the rabi crops in some 
parts of the province if the later rains are abundant. In all other respects 
the necessity for saving every drop of water that can be stored at a reasonable 
cost appears to be no less urgent in Kathiawar than it is in Kajputana. In 
years of ample rainfall the water can be utilized for the cultivation of spring 
and hot-weather crops; and when the rainfall, though sufficient in amount, 
is badly distributed throughout the season, it will nearly always be beneficial 
to the monsoon crops. In years of very scanty rainfall no doubt, here, as in 
Kajputana, all but the largest tanks Avill fail. 

(u ).—Existing State irrigation works, 

610. Works constructed before the recent famine. —Irrigation works of any 
considerable size were practically unknown in Kathiawar before the failure of 
the rains in 1899. Numerous wells were in existence, of which a large number 
had been constructed by the Chiefs and cultivators in 1877. But in the State 
of Porbandar alone does any attempt appear to have been made to construct 
an irrigation work on a fairly largo scale. In 1895 that State undertook the 
construction of a weir and regulator across the Bhadar river. The works were 
completed during the famine at a total cost of over three lakhs, They supply 
water, for irrigation by lift, to about 12,000 acres of existing cultivation and 
will, it is hoped, bring under the plough about 30,000 acres of low lands now 
lying waste. The State officials appear to have no doubt as to the remunera¬ 
tive nature of the works, 

611. State wells. —The wells which in many cases have been constructed at 
the cost of the States are said to yield a handsome return on their cost. Our 
evidence as to the average cost of a well is very conflicting, but an ordinary 
masonry well, 30 to 40 feet deep, from which four or five acres are irrigated 
annually, is said to cost from Ks. 300 to Ks. 600. In some of the States the 
cost is recovered by the increase in the State’s share of the produce, which is 
taken in kind. In others the State advances the cost of the well by instalments 
as the work proceeds, and the cultivator, after he has made the well, which is 
the property of the State, pays annually Ks. 5 an acre on the area which it is 
capable of irrigating, whether the land is irrigated or not; or a lump sum of 
Ks. 20; or in some cases an annual payment equal to 10 per cent, of the advance. 
In Junagadh 15,000 wells constructed by the State are said to yield an annual 
return of 5 per cent, on their cost, and in other States an even larger retuvn is 
claimed. 

Storage works constructed during the famine. —During the recent 
famine, relief labour was largely employed in most of the States on the con¬ 
struction of irrigation works. Over 33 lakhs were spent on 64 storage works, 
of which 38 were completed; and about 18f lakhs in constructing 8,168 wells. 
Of the new storage tanks the more important were designed by and constructed 
under the able supervision of Mr. Mawson, Executive Engineer, whose services 
were lent to a number ol the States. The information laid before us does not 
epable us to show, with any approach to accuracy, the extent by which the 
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irrigated area of the country ■will he increased by all these works, hut, at a 
rough estimate, if they are fully utilized, they will perhaps irrigate 60,000 
acres annually. It is too early to say what return may he expected from the 
new tanks. I'ew, if any of them, are yet in proper working order and the people 
have not yet learned to make the best use of the water. But judging from 
the rates paid for water lifted from wells and from those paid on a few existing 
tanks, we see no reason ir hy storage works in Kathiawar should not be at least 
as profitable as those in Eajputana. On the Lalpuri tank near Eajkot the rates 
vary from Es, 2 for ordinary monsoon crops to Es. 6 for w’heat and Es. 25 for 
sugar-cane. ' This tank is, no doubt, situated close to an exceptionally good 
market, but in other States Es. 6 for wheat appears to be the usual charge, 
and the State secures in addition its share of the increased produce. When 
the time comes for considering the results derived from the works, recently 
constructed, it. will be necessary to make allowance for the conditions under 
wdiich they w'ere designed and carried out. In most cases the designs were of 
necessity hurriedly prepared; the site was often selected more with a view to 
its convenience as a famine work than to its being the best for a storage work ; 
and the work was constructed by famine labour and cost at least 30 to dO per 
cent, in excess of what it would have cost if carried out by ordinary labour. 

{in),—Scope for further eoctemiom of State irrigation loorhs. 

613. Necessity for storage worlcs ,—The sole source of supply being a local 
rainfall which is practically confined to a few months of the year, an extensive 
system of storage works is the only means of increasing the iirigated area of 
Kathiawar to anything like the extent required for protection against famine. 
With few exceptions the rivers are in flow only during the monsoon months, 
when water is least required, so that any extensive system of canals is ont of 
the question. There may be scope on one or Iwo of the larger rivei's for con¬ 
structing works similar to those recently made on the Bhddar inPorbandar; 
and the monsoon supplies of even the smaller rivers might perhaps bo utilized 
for Uharif cultivation, especially where the soil is suited to rice. No doubt also 
there is still room for a considerable increase in the utilization by wells of 
that portion of the supply which percolates into the subsoil; but at the best the 
area that can be irrigated in this way will fall far short of the protective re¬ 
quirements of the province. On the whole, it seems probable that, as in Eaj- 
pufana, the total amount of protection that can he afforded by all possible forms 
of irrigation works will still be inadequate. Mr. Maw son estimates that in 
no case would it be possible to protect more than one-fifth of the cultivation 
by means of irrigation works. On the information at present available it 
would be impossible to check this estimate, but we have no doubt that in the 
storage of water lies the only means of making any considerable addition to the 
present insufficient means of irrigation in many parts of the province. 

614. Facilities for storage works .—The general formation of the country 
is well adapted to the construction of tanks, consisting as it does of hills that 
attract a heavy monsoon minfall and of fertile valleys or plains whose soils 
are on the whole well suited for irrigation. But the catchments are often so 
small that in a year of drought the tanks may not fill and even where the 
catchments are large, it may often be difficult to find suitable sites for tanks 
on a large scale. The population also is scanty and unaccustomed to wet 
cultivation ; and, though in many parts rahi crops are seldom possible without 
irrigation, a light rainfall if fairly well disti’ibuted secures a fine autumn harvest. 
Thus, though the people are at present keen for the extension of irrigation, we 
do not feel at all certain that on 1 he return (f more favourable seasons, they 
will not revert to their former less laborious practice. 

615. Political difficulties .—The main obstacles to the extension of tank 
irrigation are, however, political. All the difficulties that exist in Eajputana 
are here greatly intensified by the extreme smallness of most of the States, 
and by the manner in which their territories are intermingled. In many 
parts, where the physical conditions are favourable, it is almost impossible to 
find sites for tanks of which both the submerged and the irrigated areas would 
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lie in the same State. The borders of manv of the streams are frinsred with 
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wells, the water level in which would be injuriously affected by holding up the 
cold-weather supply higher up the stream, and distribution of the water 
among the various States interested is often hardly possible. Again, the feudal 
tenure-holders, who correspond with the jagirdars of Eajputana, have been 
invested with an oven greater degree of independence than they have attained 
in that province; while largo assignments of land revenue, generally in the 
form of shares of villages to the Girdsids or descendants of old free-booters, 
hamper all revenue administration, since the consent of all the sharera has to 
be obtained to any measure that may affect the value of their shares. Broadly 
speaking, nothing in the way of an irrigation work on anything like a consider¬ 
able scale, is possible without the eo-oporation of many of the States, while even 
the smallest works are likely to be objected to by the States lower down the 
catchment. 

616. But the very conditions that make co-operation difficult wiU justify 
the exercise of such political pressure as may be necessary to ensure the utiliza¬ 
tion of the available water-supply to the best advantage of all. Whatever 
objections may be raised during the progress of the negotiations the Chiefs will, 
Avc have no doubt, be glad in the end to have been persuaded to their benefit. 
The Porbandar State affords two conspicuous instances of the necessity for 
some such control. It lies at the mouth of the Bhadar river, the water of 
which, as ah’eady noted, has been utilized with great success and at consider¬ 
able expense. But that success depends wholly upon the cold-weather flow of 
the river not being interfered with since the flatness of the country renders the 
storage of a rabi supply impossible. At present there is nothing to prevent 
such interference. Again, some 40 years ago, the State of Jamnagar threw a 
weir across the Vartu river which runs through Porbandar. Only a small 
portion of the supply was thus held up and utilized; the remainder has been 
diverted from its natural chaimel so that it passes uselessly to the sea. We were 
informed that the matter had been in dispute for many years, but that no final 
adjudication had yet been made. 

617. Completion of unfinished famine tanks .—Many of the tanks which 
were undertaken by famine labour during the recent famine are still unfinished. 
Others are so far completed that the people are irrigating from them j but 
they have been finished in a hurry, and upon most of them morti or less further 
expenditm’e is desirable in order to secure the best returns for the money which 
has already been spent upon them. The first tiling to be done is to arrange 
for this further expenditure and to complete such of the works as arc worth 
completing. The amounts reepured ai’e not likely to be large, but in many of 
the States, owing to the loss of revenue and the expenditure incurred during 
the recent famine, the exchequer is now empty. We think that in such cases 
the Government of India should, when necessary, assist the States in completing 
the works with loans upon moderate terms. 

618. Systematic survey of the oounlry .—No programme of new works can 
be proposed until a systematic survey of the country has been made similar to 
that recommended for Eajputana. Por this work it will be necessary to depute 
a specially qualified ofificer for the investigation of projects in those States 
which have no engineers of their own. His salary and the cost of his subordi¬ 
nate establishment might, we think, be met from Impeiial funds. It would be 
his duty to make, in conjunction with the State engineers, a general survey 
of the irrigational possibilities of the entire province; to propcjso as many self- 
contained works for each State as may be possible, but at the same time to 
consider other schemes whkdi may affect more than one State ; and to propose 
the best means of utilizing the available supply of water with reference only to 
Itliysical considerations, and not to territorial boundaries, due regard, hoAvover, 
being paid to the rights in the Avater of the several States concerned. To enable 
many of the States to undertake the works it may be necessary for Government 
to advance loans on liberal terms. Hut except when relief works are necessary 
we do not think that the States should be pressed to spend, at any rate borrowed 
money, upon extensive new works until they have seen whether the demand 
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for water oh existing tanks stands the test of a cycle of normal years. It may 
he that the possibility of rabi cultivation will be sufficient to produce a constant 
demand ; bntin view of the character of the people we think it would be un¬ 
wise to assume too readily that this will be the case. If the demand persists, 
tanks should be very remunerative at the water-rates now charged; but 
there is of course a possibility that it may be found necessary to reduce some of 
these rates when favourable seasons again become the rule. 

{id).—Fridate irrigation loorks. 

619. Frimte wells. —A few small irrigation channels have been constructed 
by the cultivators in some of the States ; with these exceptions the private 
irrigation works in Kathiawar consist solely of wells; and even of these, as 
we have said, a large proportion have been constructed by and are the property 
of the States. The facilities for the construction of wells vary greatly in differ¬ 
ent parts of the province, the subsoil water being only eight to ten feet deep 
in many places near the coast, and 30 feet to 35 feet over a great portion of the 
area. Their construction offers no special difficulties and the sites are usually 
selected by local water-diviners whose judgment is said to be unerring. But as 
usual in black cotton soil the water-supply is uncertain both in quality and quan¬ 
tity, and in many States only a very limited area can be protected in this manner. 
"When wells are constructed by the State, the agency of the cultivator and his 
home labour are largely employed. The practice seems to be to advance mate¬ 
rial and capital and to leave to the cultivator, under supervision of the local 
officers, the execution of all work which does not involve the employment of 
highly skilled labour. In return for State aid the cultivator pays either in kind 
by the usual share of the produce, which is of course increased considerably in 
consequence of the irrigation, or by an addition to his cash assessment usually 
calculated to correspond with this increase. We are unable to judge how far 
this system has succeeded, but it has better chances of success in those States 
which are small, and in which therefore the authorities are able to get in close 
touch with the cultivators, whom they can influence in many ways not open to 
the officials of the large Government Departments of British India. We have 
not been able to procure statistics showing the extent of the area irrigated from 
wells in the various States, but the number of wells in the coast districts is 
large j there are 14,725 in Junagadh, 13,794 in Bhavnagar, and 4,340 in Por- 
bandar. Considering the character of the people, who are for the most part 
averse from the additional labour involved, any extension of well-irrigation must 
probably be slow, but there is no reason w hy it should not eventually be very 
considerable. There are undoubtedly extensive tracts suited to w^ell-irrigation, 
and it rests with the States to stimulate the construction of wells in them by 
advances or the system of State aid and construction already prevalent. When 
any State is desirous of advancing money for w^ells or wishes to construct them 
out of its own resources, financial aid, in the shape of loans at moderate rates, 
might be granted by the Imperial Government under such safeguards as may be 
required to ensure the expenditure of the money lent on the objects for which 
it is borrowed, A considerable number of wells were begun in the famine, but 
in many oases they were never fi.nished, work being discontinued as soon as 
rock or hard soil was reached. As in the case of other famine works the States 
should be urged to complete, or to advance further money for the completion of 
such of them as involve slight additional expenditure and have a fair certainty 
of being used. AVhere necessary the States might be assisted financially for the 
purpose. We gather that the wells in Kathiawar failed more materially in 
the first year of drought than was the case either in Bajputana or in Gujerat; 
and, as tank construction extends, well construction should be pressed on hand in 
hand with it, the former greatly increasing the security afforded by the latter. 

fo ).—Famine works and jgrogrammes. 

620. Employment of famine labour.—The works on which famine labour 
was employed during the recent famine consisted mainly of the irrigation works 
to which we have already referred, recommending their completion in certain 
cases; and, with regard to providing suitable works for any future famine, the 
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recommendations ■whioli we have made in paragraph 618 should result in the 
preparation of a programme of really useful works. Our recommendation to 
proceed tentatively in the construction of new works in ordinary years does not 
apply to a year of famine, when the works should be pushed on to the utmost 
extent necessary for the employment of famine labour; and at the end of the 
famine, those works should be finished which will repay the cost of their com¬ 
pletion, irrespective of the expenditure already incurred. 

621, Prevention of emigration .—Severe distress in Kathiawar leads to 
wholesale immigration of starving people into the adjoining British districts 
of Gujerat, and if simultaneously there is famine in those districts, the immi¬ 
gration gives rise to most serious complications and difficulties. On this ground 
alone we think that Government would be justified in assisting the States in 
the preparation of a complete programme of relief works and in urging that the 
works he put in hand on the first occurrence of a famine; dealing liberally, at 
the same time, in the matter of advances to the less wealthy States. We would 
observe also that there appears to he a much wider field for the useful employ¬ 
ment of emigrants from Kathiawar on canal extensions and clearances in Sind 
than in Gujerat where their presence causes so much embarrassment. Immigra¬ 
tion into Sind would be much facilitated by the construction of the proposed 
railway for connecting Kathiawar with Lower Sind whici\ appears to us, on this 
account, to be a project deserving favourable consideration. 


Section III.—MYSORE (and Coorg). 

(*).—Local conditions; me and value of irrigation. 

622. Physical features .—The State of Mysore, with a population number¬ 
ing 5,449,923, covers an area of 29,417 square miles, of which about one- 
third, known as the ‘ Malnad,’ lies on the eastern slopes of the M^estern Ghats; 
the remainder, known as the ‘ Maidan,’ is a rolling plateau lying in the angle 
formed by the Eastern and Western Ghats which meet in the Nilgiri hills in the 
southern corner of the province. The general elevation of the plateau varies 
from about 2,000 feet above sea-level in the north and south, to about 3,000 
feet along the central watershed which, running roughly east and west, separates 
the basins of the Tungabhadra and Fenner rivers on the north from those of 
the Cauvery, Pouniar, and Palar on the south. The surface of the country is 
generally undulating, but it is broken by numerous hills which form irregular 
ranges running roughly from north to south, and it is scored in many parts by 
deep ravines. 

623. Soils and agriGulture.—Tho prevailing soil is a red loam, formed 
chiefly of decomposed gneiss. Irrigation suits this soil and the cultivators readily 
take water for it, but here and there, especially in the district of Chitaldrug, 
there are tracts of black soil which they are very slow to irrigate even when water 
is available. Out of a total area of nearly 17 5 million acres for which records 
are available, nearly one-half is uncultivable or under forest, seven million acres 
are cultivated, and the balance, about If million acres, is cultivable waste. The 
gross area under crops in a normal year may be taken as 6,143,000 acres or 
rather more than 1*1 acres per head of population. Of this area 945,000 are 
irrigated, 105,000 from State canals, 540,000 from tanks, 70,000 from wells, 
and 230,000 from other sources. The staple crop is vagi {PJleusine corocana), the 
marua of Northern India, which forms more than half the total area of dry crop 
cultivation. It is sown soon after the commencement of the rains and reaped in 
November and December. From dry cultivation there is but one crop in the 
year, and there is practically no rotation of crops. Rice, gram, sugar-cane, and 
garden produce are the principal irrigated crops. Rice sown on the break of the 
rains is known as Kartiha ; that sown in December or January and reaped in 
May is known as Vaishaha. Both crops require constant waterings for five or six 
months at intervals of four or five days. Sugar-cane, of w^luch about 30,000 acres 
are grown annually, requires water, at intervals of 15 or 20 days, for 10 or 11 
months of the year, To prepare land for irrigation it has generally to he levelled 
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off and terraced at a cost to the landowner of Rs. 10 to Rs, 26 per acre. In the 
extreme east of the province the people prefer wet to dry cultivation. In the 
central portions, where the population is sparse and less enterprising, dry culti¬ 
vation is preferred, 

624. Bainfall and The province is so situated that it receives tho 

rainfall of l)oth monsoons. That frona the south-west brings rain from the 
middle of M ay to about the middle of September and that from the north-east 
from September to about the middle of N ovember. The amount received varies 
enormously according to the locality. At one point on the Western Ghats the 
annual average is said to exceed 350 inches, while at tv\'o of the recording stations 
in the Chitaldrug district it is barely 17^ inches. For the recording stations 
situated in the Ghats close to the western border, the average is over 140 inches ; 
but the rainfall rapidly decreases as the clouds drift eastward, and at a distance 
of 30 miles from the border tho average is only 3inches, while at 50 miles 
olT it is only 25 inches. Eastward of this th(5 average is about 28 inches in the 
south-eastern portion of the province, and about 22 inches in the north-eastern 
portion which, as a rule, receives only a scanty share of either monsoon. 


625. Previous to 1876-77, there is no record in the history of the province 
of any consiilerablc famine caused by drought alone. Famines had followed 
on the devastations of hostile armies, and partial failures of tho rains had 
led to severe scarcities in 1821,1833, and 1866 ; but those latter were of short 
duration, and until the failure of the rains of 1875, and the still more deficient 
rainfall of 1876, tho province was looked upon as practically immune from 
very prolonged drought. In these two successive years it received only about 
half its average rainfall. The result was a famine which fell with appalling 
severity on the districts of Chitaldrug, Tumkur, Bangalore, and Kolar, and in 
fact on the whole two-thirds of the State lying east of a line drawn through 
the town of Mysore parallel to the Western Ghats. Tlio province lost about 
one-fifth of its population; the treasury a year’s revenue or over a million 
sterling; while the loss to the people in produce, cattle, and other property, was 
estimated at nearly 9| million sterling. Since then there has been no serious 
failure of the rains, but the rainfall has often been deficient or unfavourably 
distributed throughout the season. 

626. Value of irrigation. —Experience, then, has shown that everywhere 
throughout the province save in a narrow strip of assured rainfall along the 
western border, irrigation is necessary as a protection against occasional famine 
and the vicissitudes of ordinary seasons; while throughout the whole province 
it is useful in affording employment to the agricultural classes in the interval 
between the reaping of tlie dry crops in December and the setting in of the rains 
in May. None of the more valnabh^ crops, such as sugar-cane, garden produce, 
and the best qualities of rice, can be grown })rofitably without irrigation ; and 
on an average the value of the produce of a single crop is said to bo nearly 
quadrupled "in ordinary years by an assured supply of river water, and increased 
thirty-fold in a year of dronglvt. But perhaps the best index to the value of 
irrigation in Mysore will bo found in the fact that though the irrigated lands 
comprise only about 15 per cent, of the whole occupied area, they pay about 40 
per cent, of the total land revenue of the State. 

{ii).—Existing State irrigation works. 

627. Classes of works. —The conformation of the country, eminently 
adapted as it is for the construction of tanks, has been almost fully utilized for 
this purpose from time immemorial. Some new tanks have no doubt been con¬ 
structed within recent years, but the majority are old works, the original cost of 
which is now not known. They are all classed as State irrigation works, with the 
excefdion of a small number situated in inam or alienated lands. There are in 
addition numerous canals or river channel works. Many of these have been 
improved or constmeted by the State and nearly all are under State manage¬ 
ment. The State irrigation works may therefore be divided into two main 
classes : canals or river channels, and tanks. 
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628. Canals or river channel toorks .—Tlie canals are small irrigating 
channels taking off from above rough stone or masonry dams thrown across one 
or other of the principal rivers. They run generally parallel to and at a short 
distance from the river’s bank and irrigate only the intervening strip of land. 
They are fed either directly from the river or from tanks in which the water of 
the river is stored. The total length of channels is about 1,000 miles, and they 
irrigate annually upwards of 100,000 acres. They do not flow continuously 
throughout the year ; they are shut off in December or January, and from that 
time until the commencement of the rains they arc opened in rotation, for 7 or 8 
days only in each month, for the irrigation of sugar-cane. But they receive a 
sufficient supply in all years for the crops protected by them, and the areas they 
commanded were unaffected even by the severe drought of 1876-77. All 
works of repair are carried out by Government except the clearance of weeds 
which is left to the cultivators. During the regular irrigating season the 
channels are worked and the distribution of the water is supervised by the 
revenue officials. But for half the year, during the dry weather while the 
annual repairs and silt clearances are in progress, most of the channels are con¬ 
trolled and their waters distributed by the Public Works Department. 

629. The original cost of many of the channels is not known and there are 
no capital accounts of the works; but besides being of great protective value 
they are also undoubtedly remunerative, so far as the known expenditure 
incurred by the State is concerned. Since 1863-64 just over 40 laklis, or say 
Rs. 40 per acre irrigated, have been spent on constructing new or improving old 
works. The total revenue dependent upon all the works is 6§- lakhs or, say, Rs. 6 
per acre; while they cost loss than a lakh, or R e. 1 per aero, to maintain. 

630. Tanks .—In the whole province of Mysore there are said to be 39,000 
tanks, or one tank to every three-fourths of a square mile. Of these roughly 
27,000 are State tanks, which irrigate in a normal year about 600,000 acres; 
2,000 are private tanks irrigating about 40,000 acres ; and the remaining 10,000 
are mere ponds yielding no revenue. Many of the tanks, especially those in the 
Shimoga and Kadur districts, are fed by channels taking off above dams con¬ 
structed in the beds of adjoining streams or rivers ; but the majority are con¬ 
structed across drainage depressions or streams and are fed directly by the rain¬ 
fall over the catchment above. In almost every valley there is a chain or series 
of such tanks, one below the other and all discharging into a terminal tank. The 
embankments forming the tanks are, in nearly all cases, faced witli a rough 
stone revetment having a slope of 1 to 1 or 1^. Most of those from which there 
is direct irrigation are provided with masonry outlets, sluices, and escapes. 
Many however are not used for direct irrigation, but merely to maintain the 
water level of the wells in the valley below and these have no sluices. 

631. Classification and size of tanks .—The tanks are classed according 
to the amount of land revenue dependent on them. All indgated lands arc 
assessed at a consolidated rate which includes the ordinary dry rate of about 8 
annas to Ro. 1 per acre, and a wet or water advantage rate which is said to 
vary from Rs. 2 to Rs. 4 for ordinary crops, to Rs. 9 and more for gardens. A 
tank is classed as a major tank if the lands under it, assessed as irrigated, yield 
over Rs. 300 in annual revenue ; and as a minor tank if they yield Rs. 300 or 
less. Roughly major tanks arc tanks wliich irrigate 80 acres or more. 

632. There are in all 2,318 major tanks. The largest of those which have 
been completed is the Sulikere tank, in the Shimoga district, with a capacity of 
3,118 million cubic feet. This work has proved a failure owing to its command¬ 
ing black cotton soils which the people are reluctnnt to irrigate. The list supplied 
to us of the more important tanks contains only one other tank with a capacity 
of over 1,000 million cubic feet, and only 10 tanks in all with capacities of over 
270 million cubic feet. This is not a fact to bo regretted, for most of the tanks 
are dependent upon a local and uncertain rainfall and the remarks which we 
have already made (paragraph 160) with rc.fcrencc to the comparative advan¬ 
tages, under such conditions, of large and small " anks, are, we think, as appli¬ 
cable generally to Mysore as to the Deccan districts of Bombay; although in 
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Mysore, especially in tlie eastern parts, a tank of moderate size has no doubt this 
advantage over a number of small tanks of collectively the same capacity, that 
in years of good or ordinary rainfall it admits of a supply being held over for the 
cultivation of the Vaishaha crop. Besides securing a more valuable crop the 
cultivator is thereby enabled to grow his dry and wet crops at different seasons 
of the year, and can give to each liis undivided attention. 

633. Distribution of water. —The distribution of water is done by nirgantis, 
or hereditary watchmen, who are paid in kind by the cultivators. They open the 
sluices and * let out the water under the orders of the village headmen. The 
system is said to work well in the case of small tanks, but to be the cause of 
many complaints and much waste of water in the case of larger tanks. Here, as 
elsewhere, the substitution of money payments for rent paid in kind has been to 
the detriment of irrigation. Fomicrly, when a portion of the produce went to 
Government and a portion to the rayats, it was to the interests of both, in a 
year of short rainfall, to see that the cultivation under a tank was limited to 
the volume of water available. Under the presemt system of assessment the 
State has not the same interest in limiting the extent of cultivation, and, in con¬ 
sequence, the sowings are said to be now often much larger than the supply in 
the tank can mature. On the other hand, one of our Avitnesscs assured us that 
he knew of causes in which the tank being only half-full and the water not suffi¬ 
cient for all, no use bad been made of it, as the cultivators could not agree 
amongst themselves regarding its distribution. We gathered that such cases are 
not numerous, but wo have heard of similar instances in at least one British 
district, 

634. Restoration and repairs of tanks. —The question of the repair and 
maintenance of tanks has evidently been the cause of as much trouble and 
anxiety to the Mysore Durbar as it has been for many years to the authorities in 
the adjoining Presidencies; and in this case also, judged by practical results,no 
satisfactory solution of the difficulty has yet been found. Under rules which 
were issued by the Chief Commissioner of Mysore in 1873, the village autho¬ 
rities were hold responsible for the maintenance and upkeep of any tanks that 
were handed over to the rayats on or after that time. If afterwards it was 
found that a tank had not been kept up to the standard to wliich it had been 
brought when handed over, the rules directed that the work should bo carried 
out by the district authorities and the cost recovered from the defaulters as a 
revenue demand. These rules are, it is said, still valid, but as a matter of fact 
they are seldom enforced. In 1885-86, a few years after the rendition of the 
province, what is called the minor tank system was introduced. Under that 
system minor tanks are restored and brought up to standard by the rayats 
working under the revenue authorities, the stone and masonry work being done 
by the Public Works Department. In the case of major tanks the whole work 
of restoration is carried out by the Public Works Department. As each tank, 
whether major or minor, is restored, it is handed over to the revenue authori¬ 
ties, who are expected to see that the rayats obey the rules of 1873. We do not 
know how many tanks have been repaired under this system ; but since 1870-71 
the total number restored, both major and minor, is said to be only 2,881, or at 
the rate of about 96 tanks per annum. Of those 1,305 are major tanks. In 
the case of minor tanks the initiative is apparently taken by the rayats. When 
they come forward and do the earthwork, the State repair’s the masonry Avorks. 
The number of tanks of this class Avhich are annually restored appears to have 
increased considerably during recent years. In 1899 as many as 1,137 Avere 
dealt with. There are, however, still many thousands requiring restoration. 
But even after a tank has been restored the rayats, w(i are told, seldom make any 
effort to keep it up to standard, and there appear to be doubts on the part of some 
of the revenue officers as to the legality of enforcing the rules of 1873. Thus 
many even of the restored tanks are noAv gradually deteriorating. 

635. We understand that a trial is being made of a new system under 
which all repairs are carried out by the State, the rayats’ share being recovered 
in the form of an additional cess. There would, no doubt, bo certain advantages 
in the introduction of such a system, if it is really impossible to enforce the 
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present rules. We are informed, however, that the whole question of the 
maintenance of the tanks is being fully considered by the responsible authorities, 
who recognize its enormous importance; and it may be hoped that, whatever 
rules are finally adopted, measures will be taken to give them practical effect. 
The only recommendation which we think it necessary to make is that arrange¬ 
ments should be made for the more frequent periodical overhauling of the minor 
tanks under professional supervision. These as well as the major tanks should 
be taken up in regular rotation and brought up to standard once in every 20 or 
30 years, the rayats if necessary being compelled to do their share of the work 
or to pay for it if it is done by the State. For tanks in a series, and in red soil, 
thirty years is named as the period after which, owing to the deposit of silt, it 
becomes necessary to raise the weir and embankment by about a foot, so as to 
maintain the capacity of the tank. The period is said to be distinctly shorter 
in the black cotton soil tracts. 

636. Protective and financial results .—Except in the case of a few works 
which have been recently constructed, there are no capital accounts for any of 
the tanks, nor has it been found possible to determine even roughly their capital 
cost. During the twenty years that have elapsed since the rendition of the 
State in 1881, the Durbar have spent 207 lakhs on irrigation works, of which 
apparently about 160 lakhs were devoted to tanks, but this includes all the 
outlay incurred on annual repairs and on the improvement of old works. There 
is a difficulty also in ascertaining the amount of revenue directly due to the 
works, as a separate water-rate is only assessed on lands irrigated from a new 
work, and then only until the expiry of the current settlement. In all other 
cases, the water-rate is consolidated with the dry rate, and, as the extent of area 
assessed to irrigation is based on the average of good and bad years, the assess¬ 
ment is paid whether the land is irrigated or not, and even when no water is 
available for irrigation. It is therefore impossible to form any estimate of the 
returns yielded by the tanks, as a whole, compared with their capital cost. The 
few new tanks for which capital accounts are maintained, and which barely pay 
their working expenses, cannot be taken as typical examples, for all the best sites 
had already been occupied by the older works. More than lialf of the whole 
irrigated area, and about a fifth of the whole land revenue of the State, are, how¬ 
ever, directly dependent on the tanks, and there can at least be no question of 
their value as protective works. In a dry year no doubt many, and in a very 
dry year almost all, fail; but the good they do in ordinary years is of very 
material assistance to the cultivator in tiding over a bad year ; and even in the 
driest year they assist in maintaining the level of the subsoil water. Three- 
fourths of the wells in the Stafii are directly or indirectly dependent upon them. 
It is, in fact, no exaggeration to say, as one of our witnesses has said, that the 
tanks in Mysore are the very life of the people. 

637. Progress made since the famine of 1877.—Before passing to the ques¬ 
tion of the scope wliich exists for the further extension of irrigation works, it is 
desirable to consider briefly in what respects Mysore is now better fitted than it 
was in 1876 to withstand a serious famine. The most important advantage 
gained lies no doubt in the improvement of the means of communication. 
During the famine there was but one short line of rail in the whole province— 
the branch line from Jalarpet terminating at Bangalore; its total length within 
the province being little more than 40 miles; and “upon the traffic carried 
along this single iron thread, throughout 1877, hung the lives of a million of 
souls.”* Every district in the province is now either traversed by or has its 
main town connected with a railway, and the total length of line within 
the province has been increased to over 450 miles. In addition to the extension 
of railways, more than 1,000 miles of new roads have been opened out and a 
number of large rivers bridged at a total cost of over 60 lakhs. The opening 
out of the IColar gold field has also created a new and important source of 
industry, which is said to afford employment to about 40,000 people in a district 
unusually liable to drought. 


• lieport ou tlic Bistw'y Oc the Mysore I'amine of 1876-78 ty Mr. Charles Elliot, C.S.I., Eamme Cooiinisslonej. 
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638. Th(!se improvements are a substantial arldition to tlic general wealth 
anti well-being of the province, while the increased means of communication 
will tmormously facilitate relief operations in the contingency of another 
famine. But with regard to the amount of protection afforded i)y irrigation, 
a matter with which we are more immediately concerned, it cannot be said 
that any very distinct advance has been made. Writing in 1877 the Bamine 
Commissioner estimated that before the famine there was more than one acre 
of cultivation to (iacli head of the population, and that about 15 per cent, of the 
cultivated area Avas under irrigation. So far as we can gather from the data 
which have been supplied to u.s, the conditions now are much the same as they 
were then. The proportion wliich the irrigated area boars to the Avhole area 
of cultivation certainly does not appear to have increased by more than one per 
cent. 


639. Under river channels, which arc described as the most valuable form 
of irrigation in Mysore, a distinct advance has no doubt been made, and the 
area irrigated by these works has been nearly doubled within the past 25 years. 
But this means an increase of only 6 per cent, to the whole irrigated area of 
the province, and the increase is(!onfinod for the most part to the districts which 
are least liable to famine. Large sums have also been liberally spent in 
improving the tanks, but most of this expenditure seems to have been necessary 
lo prevent retrogression, and it is not said to have led to any considerable 
increase in the tank irrigated area. On the u hole, however, the extension of 
irrigation has fully kept pace with the increases in population and cultivation; 
and all things considered the State is now, no doubt, much better equipped to 
meet famine than it was in 1875. The position, as regards the district most 
liable to be affected by drought, Will he still more improved when the great 
Marikanave tank is completed. 

(in).—Scope for jurther extensions of State irrigation works. 

610. General its.—-Outside of the area covered by the W’estern Ghats 

ucjarly ev(iry suitable site has been already occupied by a storage work. The only 
means of providing any considerable extension of irrigation in Mysore must 
therefore, as in the ease of the Bcocan districts of Bombay, be souglit for in a 
system of canals depending for their supplies on large storage works in the western 
region of assured rainfall. Unfortunately, the main rivors of Mysore, having their 
sources in the Western Ghats, do not traverse the districts most liable to 
famine. I'lieir courses lie close to the Ghats in deep valleys which separate the 
secure tracts on the Avest from the precarious plateau districts on the east. The 
Tungabhadra flows almost due north through the districts of Kadur and 
Shimoga, Avhile the Cauvery and its main tributaries floAV to the south-east 
through the districts of Hassan and Mysore. Storage works in the basins of both 
these rivers would b(; useful—on the Tungabhadi-a they would be invaluable—- 
to the districts of Madras Avliich they subsequently traverae, hut they would 
he of little use to Mysore. The only poiUons of the State that could be com¬ 
manded by them lie in the tract that least requires protection. All the difii- 
cnlties that we liave referred to in connection with tlie utilization of the rainfall 
of the Ghats in the Deccan districts of Bombay are hero intensitied. The 
courses tak(;n by the rivers, the general level of the country, and the broken 
nature of its surface, Avould all be serious obstacles against any attempt to carry 
the abundant rainfall of the Ghats on to the main j)lateau of the province. 
ilLesc difficulties might no doubt be overcome, but in aU probability the cost 
would be quite prohibitive. Nevertheless, the question is, wo think, one of such 
vital importance; to the State that no opinion on this point should he accepted as 
final, until a thorough and systematic reconnaissance has been made by a 
specially qualified Engineer. Should no possible means he discovered for 
utilizing rainfall stored in the Ghats, Mysore will have to rely, for any extension 
of its irrigation by m(!ans of State works in the tracts liable to famine, upon 
the improvement of its existing tanks and channels, and upon the construction 
of new Avorks for the storage of local rainfall in the comparatively few 
catchments which are not already fully occupied. 
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Works in progress, 

641. The Marikanave tank. —At the time of our visit to the State two new 
irrigation works were under construction—the Borakanave tank to store 2,364 
million cubic feet and irrigate 9,000 acres in the Tumkur district, and the Mari- 
kauave reservoir. The latter is a colossal work. The reservoir is being formed 
by damming up the waters of the Vedavati river in the Chitaldrug district. The 
crest of the masonry dam will be 142 feet above the river bed; and, with the 
reservoir full, the water surface will have an area of over 40 square miles, 
while the volume of water impounded will exceed 30,000 million cubic feet. 
This is much more than the capacity of any existing reservoir in India, and but 
little less than that of the great Nile reservoir at Assuan. The natural advan¬ 
tages of the site are so great that the project, which had been long under con¬ 
sideration, has always been a favourite one with engineers. On the other hand, 
although the catchment area is no less than 2,075 square miles, the supply will 
be liable to great fluctuations. The annual rainfall is 25 inches on an average, 
but it has been as low as 8 inches, and the run-ofl from the catchment is 
greatly reduced by a large number of existing tanks. The run-off correspond¬ 
ing to an annual rainfall of 30, 25, and 15 inches has been calculated at 
19,000, 10,000, and 3,000 million cubic feet, respectively ; and with a fall of 
8 inches there would practically be no run-off at all. It is not considered that 
the tank will fill more than once in 30 years; but, owing to difidculties con¬ 
nected with the escape or waste weir, it has been found less costly to construct 
the dam to impound 30,000 million cubic feet than 20,000, the volume originally 
proposed. Provision is made for an overflow of 60,000 cusecs. The work is 
estimated to cost 39 lakhs, exclusive of establishment and indirect charges, and 
is a remarkably cheap one if regard be paid, to its maximum storage capacity. 
But the area which it is proposed to imgate in ordinary years is fixed at only 
30,000 acres for which, according to the Mysore standard of O'26 million cubic 
feet per acre, 7,841 million cubic feet should suffice. It is even considered 
doubtful if this area will be worked up to for many years to come, for the tract 
commanded consists mainly of black cotton soil and is sparsely populated by 
cultivators who are reluctant in changing dry for wet cultivation. 

642. On this subject Colonel Grant, who has been for so many years con¬ 
nected with the Revenue Survey of Mysore, and than whom there can be no 
better authority, writes as follows:— 

There are considerable stretches of black soil in the Devangere, Chitaldrug, and Hiruyur 
taluks. If black soil is unsuitable to irrigation, important works of irrigation, contemplated 
or in hand, will be defeated in their main object, and will certainly not be remunerative ; the 
Marikanave project for instance. ♦ * We know that the rayats who occupy black, 

soil, rightly or wrongly, have some prejudice against using in-igation. They have hardly ever 
made the experiment, the real truth being that the dry cultivation of black soil is very easy, 
and a bumper year makes up for several ■ years of bad yield. Moreover, the rayats of these 
black cotton soils are quite unaccustomed to irrigation. Could the Pagavada and more eastern 
rayats be imported to Hiruyur, I have no doubt they could make something of the oppor¬ 
tunities offered. My own opinion is that the black soil does not admit of regular irriga¬ 
tion, and that;, the means of irrigation provided, water would go little further than saving the 
crops by moderate waterings. I speak here of irrigation for ordinary dry crops. If black soil 
be converted into what is known as wet land, I believe that it will take several years before 
good crops are obtained, and then only because sand and other earth has gradually been inter¬ 
mixed, and the whole has become friable. 

Even if the full area of 30,000 acres of wet crops is brought under culti¬ 
vation, the work is not likely to return more than 2 per cent, on its capital cost. 
But it has been sanctioned chiefly on account of its protective value, which in 
a year of drought should be considerable, even if the tank has been only half 
filled by the rainfall of previous years. 

Proposed new works. 

643. TLiver channels and ghahfed storage works. —The existing dams are 
sufficient to draw off all the supply generally available in the rivers during the 
dry weather; and even if this were not the case, the Madras Government would 
object to any interference with the stu’plus, or the construction of any work 
likely to reduce the present dry weather supply of the cang/ls in thq^t Presidency, 
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Hence, for the supply of any-now canals in Mysore, or to increase the dry wea¬ 
ther supply of existing canals, it will bo necessary to construct largo storage 
reservoirs on the main rivers or their tributaries, and within the region of assured 
rainfall. Wo understand that sites for such Avorks are now being systematically 
investigated, and that tho discovery of suitable sites on the Cauvery or its 
branches Avill lead to a very large increase in the area under river channels ; 
thourii, as wo have already stated, it will probably be impossible to extend this 
format irrigation to the tracts which arc most in need of protection. The works, 
however, are, as we have shown, very remunerative, and tiie extension of those 
channels, even within the limits of the western districts, will be of very great 
benefit both to tho cultivators and to the State. The investigations previously 
made, apparently in no very systematic way, have resulted in the discovery of 
only one possible site in the valley of the Cauvery; and even this has not 
proved practicable, for the construction of a reservoir would submerge the town 
of Fraserpet. A more thorough investigation, which should include those por¬ 
tions of Coorg and of the Madras Presidency lying within the upper valley of 
the river, may, however, lead to the discovery of other and more practicable 
sites. In the valley of the Tungabhadra some excellent sites have been found 
at Lakvalli and Mudaba; but, as we have said, reservoirs at these sites, though 
of great value to Madras, would apparently be of little use to Mysore. _ The 
site at Lakvalli has a catchment of 776 square miles, with an average rainfall 
of 150 inches. It is situated in an unhealthy tract and in the midst of valuable 
forests of teak; but in all other respects it is said to be one of the llnest sites for 
a reservoir in the whole* of India. 

644. But, even if the investigations should result in the discovery of but 
few suitable sites for new storage works, our evidence leads us to tliink that 
the area irrigated by river channels could bn Jargtdy extended by improving the 
existing Avorks. The Chief Engineer estimates that to provide proper masonry 
dams and to improve and extend the channels would cost about 25 lakhs. Wo 
think that the results would justify the expenditure, but this could easily bo 
tested by remodelling a few selected Avorks. 

645. Proposed new tanks.—The. list of proposed works contains 30 now 
tanks, most of which would receive no supply in a year of drought, though 
many, if not all, would be useful in a year of average rainfall. It is proposed 
to prepare the projects for these works in detail and to (instruct, as funds are 
available, any that promise to be remunerative; those wliich liave a purely 
protective value being left for the employment of labour in a year of scarcity. 

646. It is evident that there is not much scope for the extension of irriga¬ 
tion by moans of new tanks constructed oAitside the region of the Ghats ; but, as 
in the case of river channels, there is reason to think that tho area matured 
under existing works could be largely increased, not only by improving the 
existing tanks, but also by tborougbly remodelling their channels and provid¬ 
ing them Avith proper masonry or pipe outlets for the distribution of the supply; 
and also, in years of short rainfall, by restricting the area irrigated in proportion 
to tho available supply. 

647. Cost of proposed new works and possible increase in the area irri¬ 
gated. —Excluding the two works under construction, the list of proposed new 
works contains 48 works estimated to cost 107^ lakhs, and to irrigate 107,000 
acres in a year of ordinary rainfall and 56,000 acres in a year of drought. Of 
the latter area only one-fifth lies in tho precarious eastern districts. These 
figures are not based on detailed surveys or estimates. They are admittedly 
only a rough approximation, and they do not include all the extensions that may 
he rendered possible by the eonstruction of ghal-fod storage works, and by minor 
improvements which collectively should have an important effect. But we fear 
that they indicates generally, and, at least as regards the tracts most liable to 
famine, with sufficient accuracy, the limited field that exists for the extension of 
irrigation in Mysore by means of new State works. Such possibilities as there 
are will, we have no doubt, bo fully utilized in the near future by a Durbar 
which has proved itself so liberal in tho past in providing funds for the general 
improvement of the province. 
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(w).—THmte irrigation worhs. 

648. Frimte tanlks.~~^\\Qi private irrigation works in Mysore consist of 
tanks, wells, spring channels (called talpargis) and channels from hill streams. 
There are in all about 2,000 private tanks irrigating an area of 47,000 acres. 
Half of these are situated in alienated lands. Of the remainder many are old 
State tanks which were repaired by private individuals in consideration of a 
remission of one-fourth of the revenue. When a private individual constructs 
a new tank, we understand that no charge is made until the next revision of 
settlement, when the usual wet rates are assessed. 

649. Wells. —Wells are extensively used to supplement the irrigation of 
garden and other lands situated under tanks. There are no separate statistics of 
the area irrigated in this way. The wells in such cases are usually mere shallow 
holes from which the water is lifted by means of a pakota. The areas 
irrigated exclusively from wells are practically confined to the four eastern or 
‘ Maidan ’ districts, in which there are said to be 41,000 wells, irrigating in an 
ordinary year about 70,000 acres. In a year of drought the supply of these wells 
is, on the average, diminished by about a half; in but few cases does it fail 
entirely. Except in the vicinity of the tanks, upon which 75 per cent, of the 
wells of the province depend for their supply, the depth to the water surface, in 
localities where wells are made, is about 30 to 40 feet. The well near a tank 
in which a pakota is worked by manual labour costs only a few rupees, while 
the well, 26 or 30 feet square and revetted with stone work, in which a leather 
bucket is worked by bullocks, costs three or four hundred rupees. Under 
rules issued in 1891 the State grants advances for the construction of wells, 
charging 3 per cent, interest and recovering the advance in 30 years. Since the 
issue of the rules 1,316 wells have been constructed by means of these advan¬ 
ces. But for the further sinking of wells there is said to be very little suitable 
ground. The rules regarding the i*evision of assessment on well-irrigated lands, 
which appear to bo very liberal, are printed in the appendix volume of this 
report. 

650. Spring channels and private river-channeU. —In the north-eastern 
part of the province springs are tapped in the sandy soils, and the water is con¬ 
ducted to the fields by channels which are sometimes of considerable length. 
These channels irrigate in all about 5,000 acres. We have no information as 
to the area under private channels from hill streams, but it is said to be con¬ 
siderable. 

651. Field embankment. —In the black cotton soils of the Ohitaldrug dis¬ 
trict, the practice is common of constructing small embankments, not so much 
to hold water as to collect silt and soil. Above these embankments, even in bad 
seasons when the crops fail elsewhere, gram, wheat, and cotton,. are raised 
successfully. 

{v),—Famine works and programmes. 

652. Famine programmes. —Since the severe famine of 1877 there has 
been no need for works of famine relief in Mysore, fortunately, there is not 
likely to he any difiiculty in finding a sufficiency of suitable works for any 
future famine. The numerous tanks, which are in need of restoration and 
repair, the many miles—over 6,000—of roads, most of them metalled or gra¬ 
velled, and four proposed new lines of railway, on which from the nature of 
the country there will be a large amount of cutting and embanking, should 
afford ample employment on earthwork and on the collection of road metal, for 
the maximum number of people likely to come upon relief. There are, in addi¬ 
tion, the proposed new tanks to which we have referred, few of which are 
likely to be so large as to render it unadvisable to employ relief labour for their 
construction, under proper supervision. In future, reliance is to be placed 
mainly on these works for the employment of relief labour, the collection of 
metal being held in the background to supplement any deficiency in the pro¬ 
gramme of tank works. The village relief works will consist of filling objec¬ 
tionable pits and ditches, clearing prickly pear, deepening ponds and wells, and 
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coflsti'ucting new wells, etc., supplemented by as many minor irrigation works 
as can be properly supervised. The importance of having a carefully considered 
programme prepared well in advance of a famine appears to be fully realized, 
and a detailed programme for each district is, we understand, now under pre¬ 
paration. 

(m). — Coorg. 

663. Irrigation in Coorg. —In Coorg the average area annually under crop 
as 204,000 acres, or T13 acres per head of population. Of this nearly one half is 
under rice, 40 per cent, under coffee, and the balance chiefly ragi. The rainfall, 
which varies in average annual amount from upwards of 150 inches on the 
wrest to 40 inches on the east, is usually abundant; but about one-tenth of the 
area of the district, lying in a narrow strip along the eastern border, is affected 
ocasionally by drought. Within this strip there arc 27 irrigation works—tanks 
and small canals—which have been constructed at a cost of Rs. 76,000 and 
arc said to be capable of irrigating over 5,000 acres, but there are no accurate 
accords of the areas annually irrigated. One-third of the expenditure has been 
rincurred on the Chiklc Hole channels which apparently do not work success- 
ruily. Wo recommend that an officer with experience of irrigation works should 
be deputed to pr(!parc projects for new works for the further protection of the 
tract liable to drought, and to advise generally regarding the improvements 
required in existing works. 


• Section IV.—HYDERABAD. 

{%).—Local conditions; me and value of irrigation. 

654. Physical features.—Bxclndimg Berar, or the Assigned Districts, the 
territories of His Highness the Nizam embrace an area of 82,698 square miles, 
and contain a population of 11,141,142. They lie on an elevated plateau in the 
centre of the peninsula, and arc traversed or bordered by four large rivers, whoso 
sources lie within the region of assured rainfall in the Western (Ihats. The 
Godavari flows through the centre of the northern half of the State, and sub¬ 
sequently forms the greater part of its eastern boimdary. The Kistna, after 
traversing the south-eastern corner, and receiving on its way the Avaters of the 
Bhima, is joined by the Tungabhadra and takes the place of that river in form¬ 
ing the southern boundary. Tlic plateau lies generally at an elevation of about 
1,600 feet above sea level. The main watershed, separating the basins of the 
Godavari and Kistna rivers, crosses the State from the north-west to the south¬ 
east at a general altitude of about 2,000 feet, and divides it into two fairly 
equal parts. There are numerous ranges of hills, the most important of which 
run from east to west, but few of their summits rise to a height of more than 
600 feet above the surrounding country. 

656. The Telingana tract. Soils and agriculture. —The civil districts into 
which the State is divided are classed in one or other of two main divisions. 
The seven districts forming the eastern half of the province are known as 
Telingana; and the nine western districts as Marathwara. The line of demarca¬ 
tion is an irregular one, but its general direction may be found by connectiog 
the point of junction of the Kistna and Bhima rivers with that of the Manjira 
and Godavari. There is a marked diversity in the characteristics of these two 
tracts, whether they be viewed from a geological, an ethnographical, or an agri¬ 
cultural standpoint; and in each aspect the distinction has a more or less impor¬ 
tant bearing upon the subject of our inquiries. The Telingana tract lies in the 
granitic and crystalline formation which covers a large portion of the Peninsula, 
and to the red and sandy soils of which irrigation is in general so freely applied. 
It is peopled, as its name implies, chiefly by Telugu-speaking races who, as a 
rule, are ready to make full use of all available facilities for irrigation. Within 
this tract rice is freely cultivated, the winter crop being known as ahi and the 
summer crop as tabi. Both crops are irrigated from tanks, river channels, and 
to some extent even from Avells. 

656. The Marathwara tract. —The Marathwara tract lies, on the other hand, 
within the area of the Deccan trap series, and the prevailing soil is the usual 
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Ijlack cotton soil of that formation, in which as a rule excellent crops of wheat, 
cotton, and millet can he grown without artificial waterings. 13ut, even when 
irrigation suits the soil, the cultivators in this tract, chiefly Marathas, are said 
to be averse from wet cultivation. Here, therefore, there are practically no 
tanks; and irrigation, which is chiefly from wells, is confined generally to the 
cultivation of garden crops. 

657. This diversity of conditions has led to a distinction in the systems of land 
revenue in force in the two ti’acts. In the Marathwara districts the assessment, 
which is determined upon the Bombay Settlement system, both on wet and dry 
lands, is fixed for a period of 15 or 30 years, and ordinarily no remissions 
are given for damage to crops or for fields lying fallow. In the Telingana 
districts this rule applies to dry lands only; the assessment on rice lands being 
made subject to full remissions for any year in which the land may be unculti¬ 
vated from a failure of the water-supply. 

658. The Carnatic districts .—Of the nine Marathwara districts there are 
three in the south-east corner of the State—Lingsugur, Eaichur, and Gulbarga— 
in which the conditions in some respects resemble those of the Telingana districts. 
The subsoil water is, as a rule, much farther from the surface; but the soil is for 
the most part of the same nature, and the inhabitants, being largely Oanarese, 
understand and practise irrigation. These are sometimes known as the Carnatic 
districts, and for our purposes it will be convenient to retain this distinction. 

659. Extent of cultivation and irrigation.—Out of a total of nearly 63 million 
acres comprised in the State, statistics are available only for the cultivable and 
forest areas of lihalsa lands, or in all for about 23 million acres, of which 
21 million are under forest. About 3 million acres are returned as cultivable 
w'astc, and of this 90 per cent, lies in the Telingana districts. Out of about 
17-^- million acres under occupation in the year 1900, one million aeres or under 
6 per cent, were assessed as irrigable. The occupied and actually irrigated areas 
are distributed as follows:— 


'• * 
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1 

Area of dry ' | 
cultivation. 


Tract, 

as irrigable. 

i 

In a year of 

1 normal rainfall. 

In a dry year, 
1809-19U0. 

Marathwara .... 
Carnatic 

Telingana .... 

i 

Acres. 

8,581,165 

4,496,725 

4,360,438 

Acres. 

238,672 

61,140 

706,868 

Acres. 

235,447 

58,430 

479,040 

Acres. 

232,409 

43,887 

96,294 

Total ' . 

17,428,328 

i 

1,006,880 

i 

772,926 

372,590 


The figures of areas actually irrigated have been derived by deducting the 
areas on wliich remissions were granted from the total assessed areas. This is 
said to give fairly correct results for the Telingana tracts, at least for an ordinary 
year, and also for the Carnatic where the irrigation is chiefly from river channels 
with assured supplies. Tor the Marathwara districts, in which remissions are 
given only in very exceptional cases, the figures thus obtained may perhaps 
exaggerate the area irrigated in a dry year; for in these districts, though many 
more wells than usual were used in 1899-1900, many failed completely, and others 
yielded only half their usual supply. The figures are, however, sufficient 
to indicate that in the Marathwara distriefs less than 3 per cent, and in the 
Carnatic less than 1^ percent, of the normal area under cultivation is protected by 
irrigation. Tor the"*Telingana tract the proportion in a year of ordinary rainfall 
is about 9i- per cent., and this falls to under 2 per cent, in a year of severe 
drought. A better indication of the value of irrigation is, however, afforded by 
the fact that in an ordinary year, with loss than 10 per cent, of the cultivation 
under irrigation, over 55 per cent, of the whole land revenue of the Telingana 
districts is derived from the irrigated area, the average rates of assessment being 
under He. 1 for dry lands and about Es. 12 for irrigated lands. 
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660. Area of cultivation per head of poptdaiion. —There arc no accnmte 
statistics of the area annually under crop, but adding the net area irrigated in a 
normal year to the dry area, the total works out to 2 acres per head of the 
population of 8,178,952, comprised in the khalsa area. Tor the Tclingana tract 
the proportion is about 1 acre, and for Marathwara about 3 acres per head. 

661. Rainfall and f amines. Marathwara the annual rainfall varies from 
an average of 30 inches on the cast, to 40 inches on the west side. Ibis tract 
suft’ered from famine in 1877, and again in 1899 when the northern districts 
received only 12 inches and the southern 15 inches of rain. The Carnatic tract, 
for which the average is only 26 inches, is specially liable to be alfected by 
drought. It suffered severely in 1877, in 1897, and again in 1900. In the 
Lingsugur district, which closely resembles the neighbouring district of Sholapur 
in the Bombay Presidency, scarcity is said to be almost chronic, and famine 
or severe distress is expected once in every twelve years. ^ In Tclingana the 
average rainfall varies from 31 inches in the south to 41 inches in the north; 
but in every district the fluctuations from year to year are considerable, the limits 
])eing from about half the normal, as in 1899, to 50 per cent, above the normal, 
as in 1893. Even, liowever, with half the normal rainfall a considerable area ot 
dry crops can generally be matured in the more sandy soils of this tract; and in 
1899, though there was severe distress, there Avas no actual famine. The large 
number of ordinary works then in hand afforded suflicient employment to the 
people, and it was not found necessary to open special works of lelief. 

662. General conclusions. —With reference, then, to the general question of 
the utility of irrigation in Hyderabad, it may be said that in the Tclingana and 
certain portions of the Carnatu; tracts, which comprise more tlian half the total 
area of Hyderabad, irrigation is vitally essential to the well-being of the people 
and to the general prosperity of the State; and that the soil is suited to it and 
the people eager for it. No stronger evidence of this could be given than is 
afforded by the great difference between the average rates of revenue assess¬ 
ment on wet and dry lands, which, if the areas are correct from which the 
rates are calculated, appears to amount to not less than Hs. 10 or Rs. 11 over 
the whole of the Telingaua and Carnatic districts. This is very much higher 
tlian the average charge for water advantages, whether taken in thc_ form of a 
water-rate or of an enhancement of the land-revenue rates, that is obtained in any 
British province or in any other Native State, although there is no reason for 
believing that the rates in them arc unduly low. The fact that such a 
charge can be realized not only indicates the great utility of _ irrigation in 
these tracts, but also renders all expenditure in extending irrigation highly 
remunerative. In the remaining, or Marathwara districts, irrigation in ordinary 
years is employed almost solely for the cultivation of garden crops : the benefits 
that the staple field-crops would derive from irrigation in such years are, to say 
the least, extremely doubtful; Avhile the cultivators themselves, in spite^ ot 
recent adverse seasons, have shown no desire to change their present extensive 
dry cultivation for the more laborious cultivation of rice and other wot crops. 

(ii ).— 'Existing State irrigation works. 

663. CZesses o/toor/cs.—The State irrigation works in Hyderabad consist 
of tanks and small canals, and are practically confined to the Tclingana and 
Carnatic districts. Most of them are old works of w'hich the original cost is 
not known ; and we have not been furnished with statistics showing separately 
the areas irrigated by wells and by the various classes of State works. It is 
therefore impossible to show, w ith any degree of exactness, their value as produc¬ 
tive w'orks, and of their protective value only a general indication can be given. 

664. Canals.—The principal canals take off from the Tungabhadra river and 
irrigate a total area of 3,732 acres, yielding a yearly revenue of Rs. 61,962, or Rs. 14 
per acre, of which Rs. 1-8 per aero is spent in annual maintenance. The supply 
from the river is unfailing, and the works are therefore, so far as they go, useful 
protective works, besides being undoubtedly highly remunerative. There are 
also two old channels, each about 70 miles in length, taking off from the Musi 

' river and ending in a large tank near the town of Nalgonda. The channels 
were constructed many centuries ago, but they have fallen into disrepair and are 
not now used for irrigation. Iherc are besides a number of minor channels 
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taking ofT from above weirs constructed across the smaller streams. Unfortu¬ 
nately in Telingana, whore water is most required, these streams dry up soon after 
the cessation of the rains, and no water is available for the late or, as it is here 
called, tlie tahi crop. The retentive black soil of Marathwara parts with its 
water more sloAvly, and the streams supplied by it carry water long after those 
of the Telingana districts have ceased to flow. It is, indeed, asserted tliat the 
greater part of the hot weather flow of the Kistna and Godavari consists of 
drainage from the trap formation within the Nizam’s territories. 

665. Wliilo the few canals of the State irrigate chiefly in the 
Carnatic districts, its 18,000 tanks arc situated almost entirely in the Telingana 
tract, whore nearly every suitable site is said to be occupied by a tank. They 
are all either small or of moderate size, the largest having a capacity of under 
300 million cubic feet. Many of them—and these are the most successful—are 
f(kl by channels taking off from a stream or river. To be really efficient such 
(diannels should, it is "said, be capable of filling the tank within a period of 35 
days. All tanks, except the largest, that arc not fed in this way fail in a year of 
extreme drought such as 1899-1900, but not necessarily in a year like 1896-97, 
in which drought followed an abundant early rainfall. 

666. Restoration and upkeep of tanks. —The majority of the tanks are said 
to be breached or otherwise in a state of disrepair. But a great deal has been 
done to improve matters in this respect since 1893, when, under the advice of 
Mr. A. J. Dunlop, Ilevcnue Socn-etary to His Highness’ Government, practical 
steps were taken to revive the old system of dastband. Under this system a 
certain share, generally 8 or 10 per cent., of the revenue dependent on a tank, 
is paid in cash, or its equivalent is granted in inam lands or in a reduction of 
assessment, to a lessee who undertakes the maintenance and repair of the tank. 
The lessee, or dastbandar as he is called, is invariably an influential man, who 
either himself owns land under the tank or has a personal interest in its upkeep. 
Tu many cases he is a descendant of the original constructor of the tank, and he 
probably holds some hereditary local or village office, such as tliat of Resai 
or Reshmukh. In return for his share of the revenue he is required at his own 
expense to repair all breaches within a reasonable time, to keep the banks and 
sluices in good order, and the main distributary channels clear of silt. 

667. The larger tanks, however, were often found to require not only 
extensive repairs but actual restoration, for the satisfactory execution of which 
skilled suiiervision Avas essential. Dor this purpose, among others, there was 
formed in 1896 a separate Irrigation Department under a Chief Engineer (Mr. 
Koscoe Allen) Avhoso services were lent to the State by the Government of 
India. Under his supervision plans and estimates are now prepared, and the 
work of restoration is carried out, before a tank is handed over to the lessee. 
During the past eight years, 5,487 tanks have been leased out on the dastband 
system, the revenue on the 276,000 acres irrigated by them amounting to over 
29 lakhs. The dastband system appears to give general satisfaction, and to have 
led to excellent results; but in working it two points are essential, namely, the 
selection of the lessees from among local or village hereditary officers of influence, 
and a proper system of periodical inspection. As a rule, it is the smaller tanks 
only Avhich are leased out for repair. The larger tanks and irrigation systems 
are'maintaincd by the Irrigation Department, on annual grants Avhich are hmited 
to 10 per cent, of the revenue dependent on the Avork. 

668. Method of financing the tank restoration When the plans and 

estimates for the restoration of a tank liave been prepared and sanctioned, if there 
is any difficulty in obtaining an early allotment of the necessary funds, the 
work" is carried out under a system of deferred payments. A contractor carries 
out the work under departmental supervision, but at his own expense, receiv¬ 
ing 5 per cent, on his outlay and all the revenue realized from the tank until 
the debt is paid off. Often the contractor holds land imdor, and has an interest 
in the tank, and subsequently he becomes the dastbandar. 

669. Under this system 1,472 tanks have been repaired at an estimated cost 
of 42 lakhs. A large tank at Kamarodipet, which we inspected, had recently 



been restored under this scheme, at a cost of Rs, 36,000, and now brings in an 
annual revenue of Rs, 17,000. There are many other similar instances; and, 
tliough there may possibly be doubts as to the return to be derived from the 
construction of new storage works in Hyderabad, there can be no question as to 
the highly profitable nature of tliese works of restoration. The groat value of 
these schemes, both for the restoration and the maintenance of the tanks, has lain 
in their adaptability to the special circumstances of the case. A considerable ex¬ 
penditure was required which was certain to be highly remunerative, but for 
which, owing to the pressure of famine and other circumstances, funds were not 
readily available from the State Exchequer. The certainty that large revenues 
would accrue made it possible for the State to pledge those revenues, or a share 
of them, beforehand, with a perfect assurance that persons would be found will¬ 
ing to take up the work in return for the pledge. The local influence of these 
persons, and their interest in the eflicienoy of the tanks, also made it probable that 
the work would be as well done as tludr resources and abilities would admit. 
Thus, without straining its exchequer in any way, the State has been able to finance 
a large amount of highly remunerative irrigation w’ork, while the expenditure on 
its Irrigation Department has actually declined. 

{Hi).—Scope for further extensions of State irrigation works. 

670. Projects and surreys. — Since the formation of an Irrigation Depart- 
mont in 1896, in addition to the I’estoration of about 500 of the larger existing 
works at an actual cost of 34i lakhs, and of many smaller works at a cost of 
4 lakhs, a large number of projects have been prepared for the construction of 
now tanks and for the restoration of other works. Including the uorks 
already constructed, or now in course of execution, estimates amoimt ing to 80 
lakhs, and affecting an area of 226,000 acres, have been sanctioned by Govern¬ 
ment ; additional projects for 120 works, estimated to cost 24 lakhs and to 
irrigate upwards of 60,000 acres, are no\v under consideration ; while surveys 
are being made for a number of other projects which, it is rouglily estimated, 
will afford protection to 130,000 acres. 

New works in the Carnatic districts. 

671. The Benur project. —The most important of the projects which have 
been prepared for the protection of the Carnatic districts, is one for tho restora¬ 
tion of an old dam or anicut on tho Tungabhadra river, and the construction of a 
canal, at a cost of 8 laklis, for the irrigation of 10,000 acres in the Lingsugur 
district. The Madras Government raised objections to the construction of the 
work on the ground that it would interfere with tho full utilization of existing 
canal works in that Presidency, but this objection has now been waived. Tliis 
work should materially assist in the protection of a district which is singularly 
liable to suffer from deficient rainfall. Unfortunately, there does not seem to ho 
any scope for further works of a similar nature, as only a very limited area on 
the Hyderabad side of the river can be commanded from the Tungabhadra. 
Even if a large reservoir above Hospet were constructed, as has been proposed 
in Madras, the only benefit to Hyderabad would lie, it is said, in a possible in¬ 
crease of 8,000 acres to the area irrigated by tbo Bonnr and existing channels. 

672. The Bhima and Kisina rivers. —The investigations in progress in the 
valley of the Bhima river Iiad not so far resulted in the discovery of any feasible 
project, owing to the small slope in the bod of tho river and to the unfavourable 
conformation of the country. Erom the Kistna, however, it is thonglit possible 
to take out a canal on the left bank, which would irrigate a very large area 
lying between that river and the Bhima. No detailed surveys have yet been 
made, and beyond ascertaining the possibility of the project nothing has been 
done. The area which the canal would command is estimated at 200,000 acres. 
The withdrawal from the Kistna of a volume sufficient for the irrigation of 
anything like that extent of country, would interfere seriously with the supply 
of existing canals in Madras. This difficulty might be met by the construotion 
of storage works, if a sufficient number of suitable sites could be found ; but 
this would add enormously to the cost of the project which, even without storage, 
is estimated at a crore of rupees. It might, perhaps, also be satisfactorily met 
by tho construotion by the Indian Government of the great storage work on the 
lower Kistna to which reference is made in the chapter on Madras, and this may be a 
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weighty argument in favour of that project. With so much to be done in the 
restoration of existing works, and in the construction of small but highly remu¬ 
nerative now canals, it seems improbable that His Highness’s Public Works 
Department will be in a position to undertake such a large scheme for some 
years to come. 

673. General scope of proposals. —Por the further protection of these dis¬ 
tricts the only remaining project of any importance is one for the construction of 
a large reservoir on the Muski river, to irrigate 6,000 acres in the Lingsugur dis¬ 
trict. The restoration and repair of existing tanks is estimated to add another 
10,000 acres to the present irrigated area. Adding these to the aress that may be 
irrigated by the proposed Benur Canal, and by possible extensions of existing 
canals, we obtain an area of 34,000 acres as the total increase that it seems possible 
to effect in the protected area within a reasonable time. This will not afford any¬ 
thing like adequate protection to the Carnatic districts, but it will mean an 
addition of 60 per cent, to their present irrigated area. 

New woeks in Telingana. 

674. Works in progress. —In the Telingana districts, of the new works 
under construction the most important are a canal, costing 10 lakhs, taking off 
from the Manjira—a large tributary of the Godavari—to fill a number of tanka 
and irrigate in all about 20,000 acres; and the restoration of the channels from 
the Musi river, to cost 2^ lakhs and irrigate 24,400^ acres. A number of tank 
restoration works are also in progress. 

675. Projects under consideration. —The field for further extensions has 
not yet been thoroughly investigated; but, in addition to restoring a large num¬ 
ber of derelict works, there is apparently some scope for the construction of 
mew storage works, and a very large scope for the construction of channels, not 
so much for the purpose of direct irrigation as to connect the tanks with the 
rivers and ensure them a supply in years of deficient rainfall. The proposed 
dam across the Kistna may render it possible to command a considerable area in 
the Warangal district by a canal from the left bank, but it is doubtful if the land 
is suitable for irrigation. The question is one which will deserve investigation 
when the general project is under preparation. The most important projects now 
under consideration are those for a second canal from the Manjira river, to 
irrigate 12,000 acres and feed a largo number of tanks in the district of Indur; 
a canal from the Godavari to irrigate 46,000 acres in the Elgandal district; the 
restoration of the large Parkal tank, and the construction of a now tank for 
the irrigation of about 26,000 acres, in the Warangal district; and the construc¬ 
tion, at Sangam, in the Mahbubnagar district, of a large tank which would 
irrigate about 10,000 acres. Many of these works are likely to be very remunera¬ 
tive, and even the now storage works are estimated to return 4 or 6 per cent, on 
their cost. In restoring some of the larger tanks we would recommend the 
adoption of self-acting gates for the waste-weirs, such as are now in use in 
Bombay. 

676. If all the works now contemplated, exclusive of the Kistna reservoirs, 
are carried out, the area under irrigation in the Telingana district will be 
increased by nearly 400,000 acres. Even this addition may not afford complete 
protection; but it should at least prevent a recurrence of anything like the severe 
distress that has been recently felt in many parts of Telingana. 

New woeks in Mabathwaea. 

677. Bemarhs and suggestions. —The operations of the Public Works Depart¬ 
ment have hitherto been practically confined to the Carnatic and Telingana dis¬ 
tricts, though some expenditure has been incurred in a small Telingana-like tract 
in the Nander district. Excluding this small area, the conditions in M arathwara 
are anything but favourable for the development of irrigation. Irrigation is not 
necessary save in exceptional years of drought. In ordinary years it is not only 
unnecessary but it would often do harm; for irrigation during a break in the rains, 
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followed by an unexpected downpour, would inevitably result in serious 
injury to the crops. As is the case almost everywhere in the black soil tract, 
irrigation can be usefully applied to limited areas of garden crops, but, unless 
tlio prevailing system of agriculture is to be changed with very doubtful 
advantage to the people, anything like extensive irrigation is hardly to be 
hoped for ; and, at best, the pixjccss of extending irrigation will be a very gradual 
one. Ttiore appear, however, to be in most districts considerable areas of soils 
that arc suitable for irrigation; and in many districts there was, during recent 
famines, a scarcity even of drinking water. We think, therefore, that the 
construction of reservoirs, with catchment areas large enough to ensure a supply 
of water in all years, would probably afford the most useful employment that 
could be found for relief labour in Marathwara ; and that it would be advisable 
to have the countiy examined with a view to the preparation of projects of this 
nature, and to their inclusion in a programme of relief works. It is even possible 
that this examination may disclose sites for tanks or other w^orks, which are worth 
taking up before the occurrence of another famine. There are also a certain 
number of existing irrigation works which probably command lands that are 
suitable for iiTigation, and examination may show that it would be advantageous 
to have many of th(;m repaired as ordinary public works. And, where the land 
is suitable for irrigation, small irrigating channels might be taken out from 
above weirs constructed across some of the numerous streams which are said to 
afford a supply of water throughout, and for some time after, the rainy season. 

{iv).—Private irrigation worTcs, 

678. Classes of works. —The private irrigation works in Uyderabad consist of 
wells and tanks. In many cases the latter are small Government tanks which 
have been repaired by the cultivators at their own expense. There are also a 
number of irrigation works, some of them apparently irrigating considerable 
areas in jagirs or private estates; but with regard to these we have no information. 

679. Wells.-—In the khalsa lands there arc in all 96,689 wells used for 
irrigation; of these about 40,000 are in the Telingana districts where a well for 
two buckets, and about 20 feet square, sunk to a depth of 30 feet, costs on an 
average about Es. 300. The small temporary well in the immediate vicinity 
of a tank costs 11s. 15 or 11s. 20. In dry years th(!se are made in large numbers to 
supplement the supply from the tank; two acres per bucket are assessed at well 
rates, but one bucket is said to irrigate annually two acres of cane, or three of rice, 
or four of other croj)s. In these districts, cultivators who convert dry into wet 
lands at their own expense are granted a lease for 30 years; during the first-half 
of that period they pay the ordinary dry rate on the lands irrigated, and this is 
doubled during the latter half; on tlie expiry of the lease the lands are assessed 
at the usual wet rates. Under this system there is said to have been a consider¬ 
able increase in the number of wells, but most of our witnesses considered that 
it would be advisable to charge nothing exceeding the ordinary dry rates for the 
full period of the lease. For lands outside the ayakat of a tank, the ordinary 
well rate is about Es. 10 per acre. Within the ayakat all lands are assessed 
at the full tank rate of Es. 12 to Es. 15, but a lower rate is fixed if a well is used 
annually to supplement the tank supply. If it is only used occasionally, the 
cultivator has to claim a remission for that year. 

680. In the Marathwara and Carnatic districts, where the Bombay system of 
settlement has been followed, at revision of settlement no increase is made in the 
assessment on account of improvements effected at the expense of the tenant. 
This concession, however, has not, it is stated, led to any considerable increase 
in the number of wells, owing to the poverty and indebtedness of the 
tenants, to the high rate of interest (18 to 24 per ' cent.) charged by the sowcar, 
and perhaps to there being no allotment of funds by the State for takavi loans in 
ordinary years. Without reliable figures of the numbers of wells made since settle¬ 
ment we are unable to criticize the accuracy of this statement. During the famine 
the State granted loans at 6 per cent, and they were freely taken; but a well in 
these districts costs from Es. 300 to Es. 600, and the witnesses express doubts 
whether in ordinary years advances would be taken readily even if funds were 



243 


made available. We think, however, that a fair trial should be made, for in 
the extension of wells lies, probably, the best hope of affording any appreciable 
measure of protection to the Marathwara districts. 

681. Borings .—No serious difficulties appear to be experienced in the 
Telingana districts in selecting a suitable site for a well, as trial pits are dug by 
the cultivators at small cost. But for Marathwara and the Carnatic we would 
suggest a systematic ^sun^ey of the underground supply, such as we have recom¬ 
mended for similar tracts in British territory. 

(»).—Famine toorica and programmes. 

682. We have no information as to the expenditure incurred on relief works 
in Hyderabad during the recent famine. The works were confined to the 
Marathwara districts where there is no irrigation establishment; and the labour 
was employed chiefly on the earthwork of roads and railways, and in deepening 
viUago tanks. Neither were we informed as to the extent to which pro¬ 
grammes of works had been or were being prepared against the contingency 
of another famine. Wo consider it of great importance that a full and 
adequate programme should be prepared without delay, if it has not been 
alre^y prepared, particularly for such portions of His Highness’ territory as 
adjoin the frontier of British India. It is of the greatest importance that work 
should be ready on both sides of the frontier, for the simultaneous employment 
of His Highness’s and British subjects, in the unhappy event of famine afflict¬ 
ing the territories of both Governments at the same time. As regards the 
future, there appear to be no definite programmes of relief works. In the 
Telingana and Carnatic districts there would be a considerable field for the 
employment of relief labour on the construction or restoration of imgation 
works which have been sanctioned or proposed ; but famine is less likely to occur 
in the former of these tracts than in the Marathwara. Wo have already sug¬ 
gested an examination of this tract with a view to finding sites for tanks which 
might be included in a programme of relief works. But, whether such sites can 
be found or not, we consider it of the highest importance that a suitable pro¬ 
gramme of relief works should be prepared and maintained for this portion of 
His Highness’s territories, so that work may be ready on both sides. 


Section V.—BEEAE. 

(i ).—Local conditions; me and value of irrigation. 

683. Main physical features. —Berar, although lying almost entirely within 
the area of the Heccan trap formation, is divided into three tracts of markedly 
different physical characteristics. In the north, where the southernmost range 
of the Satpuras cover an area of about 2,000 square miles, the surface of the 
country is broken into a succession of hills and deep ravines. In the south, over 
nearly one-half of the total area of the province, the conformation is that which 
is so Commonly found in the plateau regions of the Deccan—an undulating 
surface broken here and there by low and generally barren hills. The rugged 
country to the north is known as the Melghat, and the more gently undulating 
country to the south as the Balaghat. Between these two tracts lies a fertile 
and comparatively level valley, through which the Puma flows from east to 
west in its comse towards the Tapti river. The Puma and the Wardha, the 
latter of which forms the eastern boundary of the district, are the only rivers of 
any importance. The total area of the province is 17,710 square miles. 

684. Soils and agriculture .—In the southern plateau tract, in the valleys of 
the Melghat, and for a width of 8 or 10 miles from the base of the hills on either 
side of the central valley, the soil generally is either a brownish loam, or one of 
the light varieties of black soil to which irrigation is suitable. In many parts 
of the eastern half of the central valley, that is in the upper basin of the Puma, 
the black soil overlies muram, and its depth apparently is not so great as to 
preclude the possibility of irrigation; but towards the west and centre of the 
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Valley the black soil becomes of the deep and rich alluvial variety to •which 
irrigation would be quite unsuited, even if, over largo areas of it, there were not 
already distinct signs of salt efflorescence. 

686. In a normal year, the total area of crops sown is 6,820,000 acres, or 2*48 
acres per head of a population of 2f millions. Of this area 38 per cent, is,/Mar, 
34 per cent, cotton, and about 9 per cent, wheat. Unirrigated rice is grown on 
45,000 acres. The irrigated area varies from 43,000 to 80,000 acres, and forms, 
on an average, less than one per cent, of the whole area under crops. Wheat, 
garden crops, and sugar-cane, are the principal crops irrigated in an ordinary 
year. 

686, Bainfall and famines. —The average annual rainfall varies, in the 
Melghat tract, from 28 inches at the foot of the hills to upwards of 66 inches at 
Chikalda, which lies at a height of 3,664 feet above sea level; and, in the 
remainder of the province, from 29 inches on the west to 36 inches in the north¬ 
east, and 45 inches in the south-east. In 1899, when the rainfall was the 
smallest on record, the general average over the whole province was about one- 
third of the normal, but many of the recording stations in the three south¬ 
western districts received less than a quarter of the usual amount. In that year 
the area from which crops were harvested was only 30 per cent, of the area sown 
in a normal year, and there was an almost complete failure of the crops in the 
western half of the province. As a general rule, however, the rainfall of June 
to September is abundant and certain; while that of October is variable and'often 
insulheient, and the province receives usually but a very small share of the 
retreating monsoon of November and December. In 1896 there was ample rain 
in the earlier months of the rainy season, but the later rains failed and led to a 
partial failure of the kharif, and an almost total failure of the rahi crops. But 
the effect of- the failure in 1896 was only very partial distress, nowhere 
sufficient to necessitate relief operations on any large scale, or seriously to 
increase mortality. In 1899, on the other hand, there occurred severe famine 
resulting in extensive relief and a considerable mortality. Such a calamity as 
this must be regarded as extremely rare in Berar, which is traditionally regarded 
by the people of the Deccan as their refuge in times of scarcity. 

687. TJtility of irrigation. —Bor the ordinary staple crops— jndr and cotton, 
which form over 70 per cent, of the total cultivation—in all ordinary years irriga¬ 
tion is unnecessary ; and, although Berar can no longer be regarded as immune 
from famine, there are.no means of providing irrigation to an extent at all 
sufficient for the adequate protection of these crops in a year of severe drought. 
The utmost that can be done is to afford a certain amount of protection to the 
kharif crops and to the rabi sowings, against a failure of the late rains; and to 
provide means for extending the cultivation of wheat, rice, vegetables, and 
sugar-cane, where the soil and other conditions are suitable for the cultivation of 
those crops. With cultivators so conservative in their agricultural habits as those 
of Berar appear to be, and in general so prosperous and free from fear of serious 
drought, a change from dry to wet cultivation, even in the most suitable tracts, 
will at the best be a slow and gradual process. 

(ii).—Existing State irrigation works. 

688. With the exception of a few small tanks which have been practically 
dry of recent years, and which even in favourable years unigate quite insignificant 
areas, there are no State irrigation works in Berar. 

{iii). — Sco]^e for further extensions of State irrigation works. 

689. The Purna, the only perennial river in Berar, flows at a vciy slight 
slope, between banks which arc 50 to 70 feet above the bed, and through soil 
which appears to be, for the most ])art, quite unsuited to irrigation. Thus the 
Melghat and Balaghat tracts, and the narrow strips immediately adjoining them 
and bordering the central valley on either side ■ appear to offer the only field for 
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the construction of State irrigation works. In both these tracts it should be 
possible to construct a considerable number of storage tanks, and of small canals 
taking out of the numerous rivers and streams which carry the drainage of the 
high lands into the Puma and "Wardha rivers. Any tanbs constructed in the 
Balaghat tract will be liable to fail in a year of severe drought; but in the 
higher hills of the Melghat the rainfall is more certain, and it may be possible! 
to find hero some suitable sites for large tanks such as will afford an assured 
supply of water in all years. No proper reconnaissance of the country has, 
however, yet been made. We cannot, therefore, at present do more than 
indicate, in this general way, the tracts in wliioh it may be possible to extend 
irrigation by means of Government works, and the classes of works that appear 
to be most suitable to them; and recommend that the necessary surveys and 
preparation of projects be put in hand as soon as possible. The more promising 
schemes might be carried out as experimental works and the remainder brought 
on to the programme of famine works. The small canals will probably prove 
fairly remunerative, and their protective value, especially in the Melghat, will 
be considerably enhanced if their supplies can be supplemented from storage 
works constructed in the valleys above. The other class of works,—those which 
will have to depend on storage for their whole supply,—are much less likely to 
prove remunerative, and it may be doubted if they will ever yield a revenue 
sufficient to cover the annual interest charges and working expenses. 

{in).—Frivate irrigation works, 

690. River channels .—There are a few small private channels taking off 
above temporary dams constructed across streams and irrigating, in all, about 
1,000 acres. The cultivators pay to Government for the use of the water an 
increased assessment which varies from Rs. li to 11s. 5 per acre, according as 
the water lasts till the end of January or the end of May. In many of these 
works it may be advisable to substitute for the present temporary structures either 
permanent masonry dams or self-acting flood gates, to be erected and maintained 
at the expense of Government; the maintenance of the channels and the dis¬ 
tribution of the water being left as at present in the hands of the cultivators. 

691. Tanks and wells .—There are no private irrigation tanks in Berar. The 
holdings generally are too small to admit of tanks being constructed by private 
persons, oven if they had the necessary means. Thus, practically, the whole of 
the irrigation is from wells. The depth to water surface varies considerably 
according to the locality; but, excluding the high lands of the hilly and plateau 
tracts, the average depth appears to be about 30 feet. The supply generally is 
from percolation, but in many places good springs have been found. During the 
past seven years the water level has sunk considerably, and in 1900 a large 
number of wells ran dry; but many of these wore deepened and are said to have 
then yielded an ample supply. lu many parts of the Purna valley the water is 
brackish; elsewhere it is of good quality. A well costs on the average from 
Bs. 300 to Rs. 600, and is said to irrigate about 4 acres annually ; but for the 
Buldana district, in which lie.s more than half the whole irrigated area of the 
province, the number of irrigation wells is shown as 6,714, and the area irri¬ 
gated from them in 1897-98 as 64,669, giving an average of 9^ acres per well— 
a result which suggests some doubt as to the accuracy of the statistics for that 
year. 

692. Loans for the construction of wells are advanced by Government, 
bearing interest at 6J per cent. During the past five years 2 lakhs have been 
advanced for new wells, and over a lakh for the improvement of wells and fields. 
The loans, however, are not taken freely except in years of drought, owing partly 
to the high cost of a well and partly to the uncertainty of finding water. Lands 
irrigated from wells constructed before the original settlement are assessed at the 
maximum dry crop rates ; and those from wells constructed since the settlement, 
at ordinary dry crop rates. We gather that improvements are perpetually 
exempted from enhancement as in Bombay. But there seems to be in Berar 
similar rmoertainty as to the exact effect of the law. No pains should be spared 
to get the people perfectly indormed on the subject. 
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693. The portions of Berar which are suitable for well irrigation resemble 
in many respeets those of the adjoining Deccan districts of Bombay; and the 
recommendations made in the Bombay Chapter regarding the encouragement 
of wells and surveys of the underground water-supply in those districts may be 
read as applying also to Berar. Except that Berar being so much less liable 
to drought, the special measures recommended in our general chapter for districts 
exposed to famine, and in particular free grants-in-aid, are less required than in 
the Deccan. 


(«?).—Famine works and programmes. 

694. During the famine of 1899-1900 an expenditure of over 90 lakhs was 
incurred by the Public Works Department on works of famine relief—-641 lakhs 
on roads, 14^ lakhs on railways, 9f lakhs on tanks for the water-supply of towns 
and villages, and the balance on establishment, etc. No expenditure was 
incurred on purely irrigation works; but a large tank in the Amraoti district, 
which supplies water to the town of Karinja and is said to irrigate a considerable 
area, was improved and enlarged at a cost of Bs. 1,08,391. The work has 
been practically finished with the exception of the enlargement of the catch¬ 
ment area which will admit of an extension of the irrigated area. We recom¬ 
mend the completion of this work which is estimated to cost Rs. 8,000. 

696. The programme of future relief works provides employment for six 
months for 26 per cent, of the total population, but the works are somewhat 
unevenly distributed. Eor instance, in Akola and Buldana, two districts of the 
precarious western tract, provision is made for 9| and 12| per cent., respectively, 
of the population ; while in the eastern district of Wun, where there was very 
little distress during the last famine, the programme provides for 38 per cent. 
The collection of road-metal, though a useful form of work, occupies too 
prominent a place in the programme. The expenditure under this head forms 
80 per cent, of the total cost of the works, and would, it is said, provide all the 
road-metal likely to be required for ten years. When the survey recommended 
in paragraph 689 has been carried out, it should be possible to reduce this item 
to reasonable dimensions, and to include in the programme a fair number of 
really useful irrigation works. Special arrangements will have to be made 
beforehand to provide a supply of drinking water at the sites of many of the 
works. Where this is necessary, the arrangements should be made as soon as 
the work has been brought on to the programme. 


Section VI.—BAE.ODA. 

696. Divisions of the State .—The State of Baroda, with an area of over 
8,000 square miles, consists of four separate divisions. The Amreli Division (1,245 
square miles), which is situated in the peninsula of Kathiawar; the Kadi Division 
(3,000 square miles), which lies north-east of the Neamgam Taluka of Ahmed- 
abad district; the Baroda Division (1,887 square miles), which adjoins the districts 
of Kaira, Broach, and the Panch Mahals; and the Navsari Division (1,952 square 
miles), which consists of several detached portions lying mostly to the east of the 
centre of the Surat district. The physical and other characters of these four 
divisions may be taken to be approximately the same as those of the Native 
States and British Territory adjoining them; and the treatment for purposes 
of irrigation will be found generally to correspond in both cases. 

697. Amreli Division .—The Amreli Division consists of two portions separated 
by the Gir hills of Kathiawar; and in these hills lie the head-waters of two minor 
rivers of that province. It is possible that storage works of moderate size might 
usefully be constructed here, and the examination of the country, which we have 
recommended for Kathiawar, should be extended to the Amreli Division. There 
are four projects of irrigation from small reservoirs in this division at an esti¬ 
mated cost of about 11 lakhs; but we have not information sufficient to enable 
us to pronounce on the merits of any of them. If anticipations formed by the 
Durbar are correct, one of them, the Shingoda, may prove remunerative and 
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irrigate'3,000 acres; and the other, the Piohvi, which would irrigate 5,600 acres, 
will be a useful protective work. 4s regards the other two, there may arise, 
with the State of Bhavnagar, territorial difficulties of the kind adverted to in the 
section on Kathiawar, 

698. In this division there are about 5,600 wells, of which 1,800 are perma- 
nent. The area irrigated from them is estimated at 16,500 acres. The water- 
level nowhere exceeds 40 feet, and wells are not difficult to dig. Extension 
seems to be feasible on the same lines and to the same degree as in Kathiawar. 
Here, during the late famine, 129 wells were made by tlie State at a cost of 
nearly lls. 96,000, or about Bs. 750 per well. The Baroda Durbar and the 
neighbouring States of Kathiawar evidently adopt the same policy in this 
respect. 

699. The Kadi Division—ThQ soil of the Kadi Division is a sandy variety of 
the gorat soil of Gujerat. The notable feature of the division is that a consider¬ 
able portion of the Sabarmati river forms the eastern boundary separating the 
division from the Idar State. The State officials informed us that close beyond 
the boundary they have discovered a fine site for the storage of the waters of 
that river. The prospects of this scheme, of which the scope may prove to be 
very large, a n d the mode in which the water should be utilized, require investi¬ 
gation. There are several other smaller schemes on the merits of which we are 
equally unable to pronounce. 

700. This division contains 43,000 out of a total number of 66,000 wells in 
the State. The area irrigated is estimated at about 2| acres per well, and 
amounts therefore to about 118,000 acres. There is, very probably, room for a 
material extension of woU-irrigation in this division. 

701. The Baroda Division .—The Baroda Division, like the district of Broach, 
consists mostly of black cotton soil in which irrigation is not likely to be very 
highly appreciated. A project, however, for damming the river Orsang, a tribu¬ 
tary of the Nerbudda in the north-east of the division, has been partly executed. 
The general scheme received the approval of Mr. Whiting, a retired Public 
W orks Officer of great knowledge and experience. The dam has been com¬ 
pleted and the subsidiary works and canal are well in hand. The flow in the 
river during the recent drought has, however, been much less than was 
anticipated, and storage will be required to supplement the flow in dry years. We 
have no information as to the volume of additional storage that will be required 
or as to the cost of providing it; but the canal, including one storage work, is 
estimated to irrigate 12,500 acres at a cast of 10 lakhs, or Rs. 80 per acre. This 
is a cheap rate for works in this kind of country, if, as represented, the soil corn* 
manded is generally suited for irrigation. The prospecte of the work would 
therefore appear to be sufficiently promising to justify a considerable expenditure 
on securing an assured supply. The other works, already constructed or now 
proposed, are small and of comparatively little importance. 

702. The division contains only a small area of well-irrigation which is 
probably incapable of great extension in the black soil areas. 

703. The Navsari Division .—The Navsari Division, like the Surat district 
which it adjoins, is comparatively little exposed to famine. But there are at 
least two large projects for utilizing the -waters of the Jankri and Puma rivers 
for purposes of rice irrigation. There is probably no urgent need for irrigation 
in the tract to be commanded, which adjoins the Bardah and Jelalpur 
sub-divisions of Surat, where there was but little famine. But the waters 
of these two rivers, like those of the proposed Tapti left bank Canal, might 
prove valuable for purposes of rice irrigation, and the Government of His 
Highness may well be advised to complete the examination of both projects. 

704. Except in a portion adjoining the coast, where fine garden cultivation 
is practised in splendid loam soils similar to those of the adjacent portions of the 
Surat :district, there is little well-irrigation in the Navsari Division, which is 
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probably not one of the areas in which veiy special encouragement of this form 
of irrigation is required. 

705. General oonelmions and recommendations .—Generally it may be said 
that the conditions of the Baroda State, excepting the Amroli Division, resemble 
those of British Gujerat. That the country felt the full force of the famine of 
1899-1900 was shown at the census of 1901, when the population was found to 
have diminished by 19 per cent., a loss even greater than that of British Gujerat 
or Kathiawar. The need of protection from famine is fully as great in Baroda as 
in those provinces, and the existing areas under irrigation arc very small. In the 
parts most ex])osa'l to famine, the obstacles to the extension of irrigation are no less 
formidable than in Gujerat. hut it is urgently necessary that such possibilities as 
there are of extending irrigation should be definitely ascertained and developed. 
It is satisfactory that a beginning has been made in the investigation of projects, 
We understand that His Highness’s Government contemplates allotting a sum of 
6 lakhs annually to irrigation. We trust that the resources of the country may 
be fully investigated, and that, if the results are sufidciently promising, it may be 
found possible to increase this allotment by a considerable amount. Some use¬ 
ful preliminary investigation has already been made into the capacities of the 
head-waters of the Sabarmati, Tapti, and one tributary of the Nerbudda; and 
those inquiries confirm the conclusion stated in the chapter on Bombay that the 
possibilities of the higher reaches of the principal rivers of Gujerat and the 
neighbouring States merit exhaustive and scientific investigation by Government, 
in co-operation with Baroda and the other States concerned. 

706. The investigations made by His Highness’s Government are limited, to 
a great extent, by the desire to find sites in or as close as possible to Baroda 
territory, and to prepare projects which will secure the maximum of benefit to 
that territory without consideration of the requirements of British territory or of 
other States. We have already recommended (paragraph 127) that an examina¬ 
tion should be made by British and State Kngineers working in conjunction, with 
the object of utilizing the waters of the rivers so as to secure the maximum bene¬ 
fit to the countiy at iarg(!, with little or no reference to territorial considerations 
excepting in so far as they may affect the expense of the resulting irrigation to 
the territoiy benefited. As in British Gujei-at, the first object of the works will 
be rice irrigation ; the secondary object rabi irrigation reejuiring storage sufficient 
to provide water far on into the cold or hot weather. It is possible that schemes 
may be found to serve the first object without storage and at comparatively 
slight expense. Great caution should be exercised in approving schemes for the 
second object alone. The preference will be given to schemes avoiding black 
soils. Such schemes are most likely to be found in the head-waters of the 
Sabarmati and Mahi situated in the Kadi and northern half of the Baroda Divi¬ 
sions of His Highness’s territories. As regards the Nefbudda, it is impossible to 
say what can be done until the country has been pro.s))ecLed. But the hope of 
making effective use of the waters of this river has not been heightened by the 
information which tlie Durbar has given us. It seems only too probable that 
levels are unfavourable, and that it will be impossible to secure command of 
country in which irrigation will he of use. What is required is a project for 
giving an assured supply, not to the black cotton soils, which are probably less, 
difficult to command, but to the goraf and mixed soils, in which rice is at present 
irrigated from tanks, wherever these can bo made. 

707. During the last twelve years the Durbar has granted, for the construc¬ 
tion of wells, takavi advances aggregating 12 lakhs of rupees, of which about 71- 
lakhs were given in the famine years 1899 to 1902. K early half of this sum was 
allotted to the Kadi Division. During the famine, as in British territory, the 
ordinary precautions as regards security were considerably relaxed, and interest 
was foregone, or largely lowered, periods of repayment were lengthened, and 
other special concessions were allowed. In ordinary years advances are given on 
two systems. Under one, known as the “ old ” system, no interest is taken on 
advances up to Rs. 600, only 3 per cent, on advances between Rs. 600 and 
Rs. 2,000, and on sums above that per cent.; sums up to Rs. 60 are made 
recoverable in two annual instalments, th{»e between Rs. 50 and Rs. 600 in five, 
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and larger sums in ten instalments. More recently in some parts of the State 
the cultivator has been allowed the option of taking loans on the Madras system 
with long periods of repayment. We were not told which system the cultivator 
prefers. The State has also constructed a certain number of weUs. The only 
figures given us are those quoted above for the Kadi Division, but the system 
of State construction seems to answer so well in Baroda that HLs Highness the 
Gaikwar proposes to extend it, if necessary, to all holdings which can be irrigated 
with advantage, and for which water is easily procurable at a moderate depth 
from the surface. It will be interesting and useful to observe the results of this 
policy, which is followed in other Native States, but the general adoption of 
which in British territory we are unable to recommend for reasons already 
given (I, 169). We trust, at any rate, that the policy of State construction 
wiU not induce His Highness to limit the sums given as takavi advances. Prior 
to the famine a tendency in this direction was observable, the sums advanced 
during the four years ending 1894-95 having averaged over Rs. 80,000, against 
Rs. 20,000 in each of the following five years. It is exceedingly probable that 
the State will have to rely for protection on weUs more than on any other class 
of work. 

708. Wo observed, with considerable satisfaction, a general disposition on 
the part of His Highness’s Government to appreciate the usefulness of irrigation 
and the desirability of taking vigorous measures for its development on all lines 
which inquiry may show to bo practicable ; and we trust that this disposition 
will hear fruit in the provision of sorely needed protection from the effects of 
drought, to a substantial portion of His Highness’s dominions. 


Section VII.—CENTRAL INDIA. 

709. The Native States comprised in the tract of country, known as Central 
India, occupy several very distinct regions, namely, Baghelkhand; Bundelkhand; 
part of the Gwalior State ; Malwa, which includes a part of the large State of 
Indore, and several detached portions of Gwalior; and, lastly, the hilly regions 
south and south-west of Malwa, and small portions of the Norbudda valley, 
south of these hills. 

Baghelkhand. 

710. Physical features .—The Baghelkhand States, of which the principal is 
Rewa, occupy a triangle tlio base of which consists of low hills which stretch 
from east to west, and form the northern boundary of the States, dividing them 
from the districts of Banda, Allahabad, and Mirzapur of the United Provinces. 
The southern two-thirds of the triangle, down to the apex, consist of hilly and 
broken country, much like the Manclla district of the Central Provinces and the 
more jungly portions of Chota Nagpur on the south-east. The remainder or 
northern portion of the triangle is a well watered and open country, containing 
considerable areas of black soil (maV). There are also other soils similar in 
character and designation to the lighter and mixed soils of the Bundelkhand 
districts of the United Provinces, and no doubt equally well suited to irrigation. 

711. Irrigated areas and scope for their extension .—The area of the Baghel¬ 
khand States is about 14,000 square miles, of which nearly 13,000 are in Rewa, 
to which belongs the southern forest and hill tract mentioned above. In this 
tract there is very little cultivation and irrigation, and the population is back¬ 
ward and sparse. The only useful irrigation works for such a tract are likely to 
be small works for the protection of rice cultivation round the village. The 
important river Sone rises here, but it docs not emerge from the hills \xntil long 
after it has loft the boundary of the State. Any examination which may he 
made of this river for storage purposes is not, therefore, likely to extend into this 
tract. In the open northern tract of country the returns furnished to us show 
an irrigated area amounting in 1899-1900 to about 13,700 acres, of which 4,200 
was from wells and 7,600 from “ other sources,” that is to say, presumably, small 
river-channels or pains. In the year 1900-01, the area under this latter class of 
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irrigation had increased by 40,000 acres. We have not been informed how this 
increase, most of Avhich took place in the small State of Maih r, has been brought 
about. Eut we observe that this State has spent Rs. 3,25, 00 on its irrigation 
works and advanced Rs. 58,000 in tdkam as compared with Rs. 94,000 and 
Rs. 1,400 in the far larger State of Rewa. Wo trust that this extension of the 
irrigated area indicates a good return for the money spent or advanced by the 
Durbar. There can be no doubt that, except in the deep black soil, the whole 
of the northern open parts of these States presents opportunities for irrigation. 
Apparently there is much undulating country which, for want of terracing and 
embankment, has gone out of cultivation. We understand that, in the famine qf 
1896-97, a considerable amount was spent on this class of work, as well as a 
certain amount on tanks and dams for irrigation purposes. If the possibilities of 
the open parts of Baghelkhand were examined by a competent engineer, he 
would probably be able to discover considerable scope for small works. The 
upper waters of the river Tons also lie in Rewa, and the country should be 
examined with the object of ascertaining whether any use could be made of them, 
either in the State itself or in connection with tne project (which we have 
referred to in our chapter on the United Provinces) for irrigation from this river 
in the southern portion of the Allahabad district. 

Bundelkhand. 

712. Physical emd agriculUtral conditions. —Included in the tract of Bundel- 
khand are twenty-two small States, covering an area of 9,800 square miles, with 
a population of about 1,276,000, or 130 to the square mile. The rainfall 
in most of these States averages between 30 and 40 inches, and though subject 
to considerable fluctuations, it is generally sufficient to fill the tanks and wells. 
But it is probable that the cold-weather discharge of the rivers would seldom 
be sufficient for irrigation on any large scale without storage. The physical 
and geological formation are generally favourable for irrigation. The southern 
lioundary of the States consists of a considerable range of hills, known as 
the Bander, rising out of a plateau about 1,700 feet above the sea. About 15 
miles to the north-west is the Panna range of hills, below which lies the main 
portion of the States, a plain country much broken by hills and spurs, especially 
towards the west and south-west. In these States also are included considerable 
lengths of the rivers Ken, Dassan, and Betwa. The last named river has 
already been utilized, and there are projects for utilizing the other two in British 
territory. The soils are the same as those of British Bundelkhand; namely, 
mar, or black soil; and, as the hills are approached, mixed soils such as kabar, 
parwa, and dumat, and red soil (disintegrated sandstone). Pure mar is unsuited 
to irrigation, but the proportion of this variety is said to be not very large. The 
red soil, except when accumulated in bottoms or behind embankmente, is fre - 
quently too poor for irrigation; but the mixed soils, on the other hand, are in 
every way suited to it, and the undulating surface of the coimtry and 
numerous small drainages and streams offer good facilities for terracing and 
embankments. Although rock is not far from the surface, wells seem to be 
easy to make, and are inexpensive and durable. They are usually made by 
digging through tht; surface soil and blasting out a portion of the rock, to serve as 
a reservoir for the water and afford material for a rough masonry superstructure, 
which is often lijnited as in British Bundelkhand to the staging required for 
the lifting gear. 

713. Cropped and irrigated areas. —Excluding the State of Panna, for 
which no information is available, the area of these States under crop in a normal 
year is returned at 1,519,000 acres, or about acres per head of population; 
and of this 218,000 acres, or 17 per cent., are returned as irrigated, almost 
entirely from tanks and wells. The tank irrigation is, however, almost wholly 
confined to the single State of Orchha. In this State about 130,000 acres are 
irrigated from private and State tanks, but the total area irrigated by these 
means in all the remaining States does not exceed 10,000 acres. Out of the 
41,000 wells, which are us^ in all the States for irrigation piirposes, no less 
than 17,000 are in Orchha and they probably irrigate at least 50,0()0 acres. In 
this State itself the irrigated area is about 39 per cent, of its normal sown area, 
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1^14. Captain JEwbank's projects. —The States are all liable to famine, and 
in 1896-97 they suffered in much tlie same way and to the same ext(3nt as the 
adjoining portions of British territory. At that time advantage was taken to 
examine the ground for the purpose of devising relief works useful for protec¬ 
tive purposes. A British Engineer Officer, Captain Jiwbank, was employed 
on this duty and drew up a number of projects for small works, in Orchha and 
other States, such as tanks and field embankments, which were estimated to 
cost, in the aggregate, about four lakhs, and to protect 18,000 acres. The 
estimated cost of these works is under lls. 22 per acre, and if the outlay 
and areas have been correctly estimated, this rate is so moderate as to afford 
a fair prospect of a remunerative return. The Political Agent, however, seems 
to be of opinion that Captain Ewbank’s estimates were rather sanguine; and 
the Durbars, except those of States temporarily under Government administra¬ 
tion, seem disinclined to take up the projects, either as ordinary works or for 
the employment of relief labour. The proportion of masonry rec^uired for 
many of these works certainly diminishes their value for relief purposes. Small 
works of this kind may, however, be very useful in seasons of badly distributed 
minfall, even if of little value in a year of severe and prolonged drought. That 
a considerable amount can be achieved, without any direct loss and with possible 
profit to the State, seems to be shown by what has been aecomplished in the 
State of Orchha, the ruler of which takes great interest in irrigation and has 
spent considerable sums in the restoration of old and the constiuction of new 
tanks and embankments. 

715. Tank repairs. —Of even greater importance than the construction of 
new works would appear to be the restoration, repair, and improvement of 
existing tanks; of which there are at least one hundred and fifty, but all more or 
less inefficient owing to the neglect of essential works of maiotenance and repair. 
The examination of those and other existing works would probably show that 
the areas irrigated from them are capable of considerable extension. 

716. Field etnhankments. —During the famine avc understand that relief 
labour was largely employed on field embankments, generally in the form of 
iawrfAa, that is to say, earthen dams thrown across the streams and small drainages 
with the chief object of checking erosion, accumulating soil and silt, and holding 
up water behind the bdndhs, and, finally, of cultivating in the submerged area 
after the water had been let out. It is also anticipated that, in some instances, irri¬ 
gation will be given to the lands immediately below the bdndhs ; and it is believed 
that the holding up of water will raise the level of the subsoil supply, and 
render the construction of wells in the vicinity easier and more profitable. "We 
understand that in a considerable number of instances these works have proved 
useful; and the Political Agent considers that small bdndhs are the form of work 
best suited to the country and the resources of the smaller States, where, in his 
opinion, the need of encouragement and assistance is most urgent. 

717. Wells. —It is evident that in several of the States conditions are favour¬ 
able also to the construction of wells. Apparently substantial sums arc advanced 
in some of the States for this purpose, and many of the Durbars consider that 
wells are the best form of protective M'ork for their States. 

718. Recommendations.~Q\xx general conclusion is that, with sufficient 
funds and proper investigation and management, the possibilities of irrigation in 
the Bundelkhand States admit of considerable development. In the first place, 
the head-waters of the larger rivers, the Betwa, Ken, and Dassan, ought to be 
surveyed with the object of determining whether any large storage project could 
be carried out with advantage to any or all of the States, as well as to the 
portions of British Bundelkhand which are traversed by the lower reaches of 
the rivers in question In the next place, the existing tanks should be examined 
with the view of deciding what measures, if any, should be taken for their 
restoration, repair, or improvement. At the same time the country should 
be surveyed 'with the object of selecting sites for additional storage works, 
suitable either as ordinary works or for relief purposes, and for the smaller 
bdndhs, which may be entered in the programmes of relief works. 
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719. A gr(iat deal may also be effected by a policy of liberal advances to 
land-holders and tenants for the construction of irrigational works of improve¬ 
ment, including wells, hdtidhs, and embankments of all kinds. 


720. A single well-qualified Executive Engineer, with subordinate staff and 
establishment, would probably suffice for the supervision of the preliminary 
investigations and executive work in all the States. It has been suggested to us 
that no special measure of assistance or encouragement is required for the Orohha 
State, where the Maharaja has shown so much discernment and energy in the 
development of irrigation works. We should deprecate any measure which would 
check the initiative of the Maharaja, but wc have no doubt that Ilis Highness 
wiU himself often be glad to receive professional advice and assistance in connec¬ 
tion with important existing or proposed works within his territory. 


GwAlilOE. 

721. Physical feat ares.—zThQ State of Gwalior, the largest and most 
important of the States of Central India, has a total area of 29,047 square 
miles and a population of 2,933,001 or of 101 to the square mile. It 
consists of three divisions—Gwalior, Isagarh, and Malwa. The first two 
form a compact but in-egular oblong, and are bounded on the north by the 
British districts of Agra and Etawah, on the east by British Bundelkhand and 
the Saugor district of the Central Provinces, on the south by the State of 
Bhopal, and on the west by some of the Eajputana States. The south-west 
corner of Isagarh Division forms part of the Malwa plateau, and the north-east 
corner of Gwalior Division is a low-lying open plain, about 3,400 square miles in 
area, in physical characteristics not unlike the adjacent parts of the districts of 
dalaun and Jhaiisi. The Indian Midland branch of the Great Indian Peninsula 
Eailway forms the eastern boundaiy of this open country. West of this the land 
rises rapidly and the country becomes undulating and broken, till a confused 
mass of hills, plateaux, small valleys, and ravines is reached, which occupies most 
of the central aiid western portions of these two divisions. On both banks of the 
Chambal also the country is cut up into a labyrinth of innumerable precipitous 
ravines, the character and appearance of which can hardly be realized until 
actually seen. 

722. Gtcalior and Isagarh Divisions .—The two principal rivers are the 
Chambal and the Sind, both tributaries of the Jumna; the former pursuing a 
curvilinear course skirts the northern and western boundaries ; and the latter 
flows in a north-easterly direction, first through the hilly and then through 
the open country, joining the Jumna two or three miles below its junction with 
the Chambal. Both these rivers have numerous small tributaries. The total 
cultivated area of the Gwalior and Isagarh Divisions amounts to 2,311,404 acres, 
or 1*1 acre per head of population. The two divisions together contain about an 
equal area of cultivable but uncultivated land. The Isagarh Division also con¬ 
tains large areas of forest. The present tendency of the land-holders seems to be to 
utilize the forest and waste land for grazing pmposes and the rearing of cattle, rather 
than to extend cultivation. Throughout tliis part of the States, but especially in 
the Isagarh Division, where the population is only 90 to the square mile, there is 
evidently considerable difficulty in getting labour on to the land. Prom the 
accounts given by Pry and other travellers, and from the numerous oil and 
sugar mills made of stone, which are found scattered all over the country, or 
grouped in different localities, it is believed that in former years cultivation was 
far more advanced than at present. There are also numerous remains of ancient 
irrigation works, principally dams, earthen or masonry, which are now ruined 
and neglected. The comparatively backward state of the country is probably 
due to its having been the scene of constant warfare by the ravages of the Pinda- 
ris. It has also been suggested that the failure to maintain the ^ms and irriga¬ 
tion works in this part has resulted in increased aridity and in erosion of the 
valuable surface soil. 
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^23. The exact propoi’tion of the cultivated area, which is irrigated from all 
sources, is not easy to estimate. In the following table we give the figures 
supplied by the Durbar for the year ending June 1902 :— 


— 

1 Owalior. 

1 

Isagarh. 

Total. 



No. 

No. 

No. 

Total number of jmcca wells .... 

• 

9,808 

12,565 

22,363 

Total number of kachcha wells .... 

* 

5,506 

7,041 

12,647 

Total number of tanks or bandt bolding water 

* 1 

1,439 

431 

1,870 

Total number of tanks and landt out of repair 

. 

1 

146 

370 

516 



Acres. 

Acres. 

Acres. 

Areas irrigated by pacca wells .... 

« 

30,539 

42,926 

73,665 

Areas irrigated by kachcha wells 

« 

8,971 

17,536 

26,607 

Areas Irrigated by tanks .... 

• 

40,507 

15,776 

56,283 

Areas irrigated by flood spills .... 

• 

10,375 

1,769 

12,144 

Total area 

• 

90,392 

78,007 

168,399 


According to this return the total area irrigated amounts to 168,399 acres, 
or over 7 per cent, of the cultivated area. 


724. It will be observed that tank irrigation (including cultivation, in the 
water-spread) accounts for 45 per cent, of the total in Gwalior, and only 20 per 
cent, in Isagarh, where there is a decided preponderance of well-irrigation. The 
figures, while indicating the existence of very material resources in the way of 
irrigation, are also suggestive of the policy to be pursued in this portion of the 
State. Its first object would appear to be the restoration and improvement of 
the existing works, then the extension of irrigation by means of new works and 
the embankment, terracing, and levelling of the extensive, irregular, and undulat¬ 
ing tracts which are found throughout the State. Judicious measures of the kind 
would eventually result in a steady increase of the population, and a substantial 
development both of the revenues of the State and of the considerable agricultural 
resources which the country enjoys. 

725. The Gwalior and Isagarh Divisions felt with full force the effects of 
the famine of 1896-97. Advantage was taken of the demand for employment to 
make a considerable beginning in the development of the policy which we have 
indicated, and a large number of projects were investigated, many of which were 
put in hand and completed. Most of these were small works, some of them 
masonry storage dams, others earthen dams for the same purpose, or for the 
purpose of preventing erosion and causing a deposit of soil and silt in the area of 
the water-spread. The total number of such works amounted to 353, and their 
cost to nearly three lakhs of rupees. The policy was steadily maintained until 
the end of 1900, when scarcity again occurred in the divisions of Gwalior and 
Isagarh. The total number of works executed iip to the date of our visit to 
Gwalior amounted to 894 and the expenditure on them to nearly lO^ lakhs of 
rupees. These figures are for the whole State, but we understand that the 
greater part of the expenditure was incurred in these two divisions. 

726. "We have no details of the areas irrigated, and revenue obtained, as 
compared with the cost of these works. But the following are instances of 
success attained. At Bahadarpur, on the Morar, a tributary of the Ckambal, 





a masonry dam has been constructed at a cost of Us. 34,500, protecting 600 
acres of rice, but additional works have been proposed to bring another 1,€0() 
acres under command. We inspected this work and consider that, with addi¬ 
tions and improvements which have been proposed, it should prove both useful 
and remunerative. We also saw several instances of success in the ‘ bunding ’ up 
of nalas on the catchment of the same stream, whereby considerable areas have 
been reclaimed from jungle. In one instance, cited by Colonel Pitcher, the 
result of this reclamation, costing Us. 3,000, has been the creation of anew village 
paying a revenue of Rs-. 300 per annum. Two instances of the successful 
employment of famine labour on irrigation work are given by the same officer; the 
Dob ini tank which cost Es. £0,000 and supplies irrigation to 1,000 acres; and 
the Tonga tank which cost Es. 42,000 and supplies water to about 1,000 acres. 
When the waste weir, which was breached by a flood in 1902, is properly repaired 
and the channels are extended, the Tonga tank is expected to irrigate 2,600 acres. 
There were other works which we saw in the neighbourhood of Gwalior in which 
the ‘ bunding ’ up of drainage areas and depressions, and the flooding of the land 
behind the bandhs^ appeared to have resulted in the partial reclamation of 
considerable areas, formerly barren from salt efflorescence. 

727. Besides the works mentioned above, we were shown a partially completed 
masonry dam at Tikampur. The site had been well chosen, and a considerable 
area of fertile land, suitable for irrigation, was commanded by it. Owing, how-, 
ever, to serious defects in construction, the dam did not hold water. We were 
able, after examination of the plans, to suggest how these defects could be recti¬ 
fied, but the necessary measures will add considerably to the cost. The work 
is of such a character that operations should not be resumed until they can be 
carried out under the constant and close supervision of an expert irrigation 
officer, 

728. There appears to be great scope for the extension of irrigation in these 
two divisions. As far as we could ascertain, there is a fair demand at all times 
for water from existing storage works, all of which appear to have been effective 
during the recent droughts. The largest areas irrigated from the Tonga tank 
were in the driest years, and in no case has the failure of a work been attributed 
to any deficiency in the supply. It is probable, therefore, that many new works 
may be proposed which are likely to prove dhectly remunerative. But direct 
remunerativeness is not the only object to be sought. One result of the policy 
followed during recent famines of finding employment for the people on works, 
many of which cannot prove directly remunerative, has been to keep the people 
on the land; so that at the census of 1901 the population in these two divisions 
showed an appreciable increase, in contrast to the decrease which occurred in the 
Malwa Division. The Durbar has already prepared for these two divisions a 
very complete programme of famine works, all of which are expected to prove 
useful as irrigation works. There are 840 works already in the programme, for 
149 of which plans and estimates have been prepared by the Divisional Engi¬ 
neer. The remainder are under investigation. It is estimated that the works 
for which estimates have been prepared, will irrigate about 43,600 acres. If 
these programmes are completed, they will probably represent all that can be 
done in the way of small irrigation works for many years to come. All of the 
works are small, only one of them costing as much as two lakhs of rupees. 

729. It is understood that the works in these programmes will be reserved as 
a means of employing distressed labour during famine. They are all admirably 
adapted for this purpose ; but we hope that, if funds are available, it may be 
possible to carry out some of the larger and more promising of them in the 
ordinary way. We think that sites could also be found for works of more 
considerable size if the country were examined by an experienced irrigation 
officer with a trained subordinate staff, and that much might be done for the 
better protection of these two divisions if funds could be allotted for the systema¬ 
tic prosecution of a programme of such work. We are afraid that there is Httle 
prospect of being able to utilize the water in the river Chambal owing to the 
depth of its bed below the surrounding country ; and we are informed that a 
project which has been framed for a work on the Sind river, to cost as much as 
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10 lakhs, has been set aside as it was not considered satisfactory. We think, 
however, that as soon as competent advice can be obtained, the possibilities of 
constructing irrigation works on this river should be more thoroughly investi¬ 
gated. 

730. Wells. —From the table in paragraph 723 above, it will be seen that 
about 100,000 acres in these two ^visions are irrigated from wells, of which 
12 ,.*147 are classed as temporary and 22,303 as permanent. 1 bus over 4 per cent, 
of the cultivated area is under this class of ii*rigation. Of the permanent wells, an 
unspecified number are semi-permanent. A considerable number of wells has 
been sunk by the State not only for irrigation, but for drinking purposes, and 
with the object of starting new hamlets, and thus encouraging a higher class of 
cultivation in outlying tracts, I'herc is no lack of soil suitable for well-irrigation, 
and in many places water lies within easy I’each of the surface, and the construc¬ 
tion of a well involves no special difficulties or expense. 'I'he cattle, however, 
are small and weak, and the ai’ea irrigated from each well is consequently small. 
The State has advanced money liberally for the construction of wells during the 
last 6 years. Interest is charged at 4 per cent, during the Cret year of the 
construction and 6 per cent, for subsequent years, and land irrigated during the 
currency of one settlement is assessed at dry rates up to the end of the next. 
There is great room for the extension of weU-irrigation, which will be best 
encouraged by a continuance of the present liberal policy in regard to loans. 

731. Other private works. —No details have been furnished us showing the 
number of privately-owned tanks and bdndhs. But that there are some of these 
is apparent from the fact mentioned by Colonel Pitcher, that a jagirdar had 
recently constructed a hdndh at a cost of 11 s. 15,000, and that, notwithstanding 
injury from a heavy flood, it had i)aid him a fair percentage on the outlay. No 
doubt the State is ready to encourage the execution of this class of improvement, 
such as tanks, dams, and field embankments, by means of liberal advances on the 
same lines as for wells. But in their present condition the resources of the 
ordinary landowners are probably insufllcient for the multiplication of works of 
this description. 

732. Famine programmes. —We have already referred to the excellent pi’o- 
grammes of famine works which have been prepared for these two divisions, the 
majority of the works consisting of small tanks and bdndin —the most useful 
class of village works. The works arc enumerated for each pargana or sub¬ 
division, and the following particulars are shown on the programmes 

(1) Whether plans and estimates have been prepared. 

(2) 'I he name of the officer who has suggested the work. 

(3) The catchment area. 

(4) Estimated capacity of tank. 

(5) Minimum quantity of water likely to be available in a season of 

drought. 

(6) Area commanded by the project. 

(7) Area likely to be irrigated in ordinary years. 

(8) Area likely to be irrigated in a year of drought. 

(9) Data of rainfall, run-off, and duty on which the irrigated areas are 

estimated. 

(10) Beturn, if any, expected on capital cost. 

(11) Approximate cost. 

(12) Extent to which work can be carried out by famine labour, and 

other essential particulars. 

This record is one which might, in many respects, form a model for British 
districts. It lacks a column showing the number of people for whom employ¬ 
ment could be provided on each work, although the information can generally 
be derived from the entries in column 12, 
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733. Malwa Division .—The Malwa Division of this State consists, as has 
been already stated, of several detached portions of territory situated in the 
plateau of that name. The two districts of Agar and Shahjehanpur (Shajapur), 
which are the most easterly, lie in north-west of Bhopal. Agar is hilly, and 
Shahjehanpur more or less open country. This tract contains the head-waters 
of the Kali Sind, a tributary of the Chambal, which flows almost duo north and 
joins that river in the Kotah State of Rajputana. The general elevation of the 
country is about 1,400 feet above sea level. The district of Uj jain is a little further 
west in the centre of the upper portion of the plateau, at an elevation of 1,700 f(;et, 
and is a well-known centre of the opium trade. The country to the north of the 
principal town is brokem and undulating, and the rest is a black soil plain. To the 
south-west is the district of Amjhera, an extremely broken and hilly tract. On the 
north-west lies the open district of Mandasaur, and to the north of this again 
Nimaoh, which adjoins the State of Udaipur, and the southern portion of which 
is open country, with occasional hills, the northern being brolcen and hilly. The 
Chambal river in its higher reaches flows northwards through U j jain, and forms the 
eastern and south-eastern boundaries of Mandasaur and Nimach. The total area of 
the division is 7,751 square miles, and the poimlation only 111 to the square mile. 
Not much more than a half of the total area is cultivable; and of this, again, 
not much more than a moiety is actually cultivated, the remainder being cultiv¬ 
able waste. The division was severely affected by the famine of 1899-1900, 
when the rainfall fell from between 30 and 40 to from 15 to 6 inches. Large 
areas went out of cultivation, and at the census of 1901 the population was found 
to have diminished by 20 per cent. 

734. The total area irrigated amounts to 63,600 acres, or about 6 per cenf. 
of the cultivated area. Of this 4,600 acres ai’e irrigated from tanks, and almost 
the whole of the remainder, that is, about 59,000 acres, from wells and 
water-lifts in the banks of sti’cams. A great deal of the water is used I'or the 
irrigation of the poppy orop. A large proportion of the soil is of the black cotton 
variety, but much of it is evidently weU-di-ained and of moderate depth, and 
accordingly not ill-suited to inngation. The tank irrigation is conducted from 
444 small tanks and ponds, and there are 95 others specified in the retm*ns as out 
of repair and not holding water. Much of the so-called irrigation consists of 
cultivation in the tank water-spread; judging from the list of proposed works 
in the famine programme and from the character of the country, there 
are a good many sites for additional works of the kind. The policy of promoting 
irrigation has, however, been less highly developed in this division than in the 
other two. Across a tributary of the Chambal at Singoli, in the extreme north 
of the Nimach district, a permanent dam has been constimcted, from which, if a 
canal were made, a substantial area might be irrigated. At present irrigation is 
carried on by lift from the banks. The numerous streams present great facilities 
for the construction of te.mporary dams, w^hich could be utilized with great 
advantage for the storage of water in years of short rainfall. The division as a 
whole, there can be little doubt, has valuable possibilities for the development of 
tank irrigation, and the connti-y ought to be fully examined with the object t»f 
discovering projects for the extension of irrigation. Severely, however, as it 
suffered in 1899-1900, the division is not so liable to drought as the two north¬ 
eastern divisions, and TintU recently it has been considered immune. 

736. The programme of famine irrigation works is, however, slighter than 
in Gwalior and Isagarh, and to make it complete it should be placed in charge of 
a special Irrigation Officer. By careful prospecting of the country it should be 
comparatively easy to prepare a programme of irrigation works and field embank¬ 
ments, sufficient to provide employment for the great bulk of the population 
who are likely to require work in a severe famine. 

736. The area irrigated from wells and water-lifts is undoubtedly capable of 
considerable extension, which should be encouraged with the same Uberality as 
His Highness the Maharaja has extended to other portions of his territory. 

737. In conclusion we have the pleasure of observing that His Highness 
takes an altogether exceptional interest in iirigation. He has toured through 
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parts of the country, examining and selecting sites for works, and ascertaining 
the circumstances and requirements of the people. There is no Native State in 
India in which there is a more favourable chance of excellent opportunities for 
irrigation being turned to full advantage by the intelligence of its ruler, who, up 
to the present, has set a valuable example in this matter to the Chiefs of Central 
India. 

Indore and other States. 

738. General conditions. —The remaining States of Central India, comprising 
the large State of Indore, which forms the dominions of the Maharaja Holkar, 
9,500 square miles in area, and a number of smaller States, occupy a total area 
of 27,000 square miles in the south-western comer of the province. The total 
population amounts to 2^ millions, or about 93 to the square mile. The hilly 
portions of the Vindhyas and Satpuras, in which lies nearly half the area of this 
tract, are inhabited mostly by a backward and extremely sparse population of 
Bhils and kindred aboriginal tribes. Cultivation is also exceedingly scanty except 
in the open parts of the Malwa plateau. In Indore not more than half, and in the 
other States a far smaller proportion, generally not exceeding one-fourth of the 
total area, is under c^iltivation. The tract lies almost entirely within the area of 
the trap formation, black cotton soil being found in the open country of the 
Malwa plateau and Nerbudda valley. In and adjoining the hiUy country arc 
lighter and wcU-drained soils frequently well-suited to irrigation, the backward¬ 
ness of which must be attributed largely to the sparseness and primitiveness of 
the people. The whole of this country was severely affected by the famine 
of 1899-1900. The Indore State was found in 1901 to have lost 22 per cent, 
of its population, and th(i minor States, cspcx'ially those in the hiUs, were found 
to have suffered still more severely. Hut the greater part of the country escaped 
easily in 1896-97, and there can be no doubt that it seldom suffers from acute 
famine. - 

739. Irrigated area and scope for its extension. —Excluding the State of 
Bhopal and a few very small States, for which no information is available, an 
area of 2^- million acres is under crop in a normal year. Of this only 110,000 
acres arc irrigated, chiefly from wells. At the same time, according to the 
flgurcs given to us, these Stotes have expended no less than 40 lakhs on irriga¬ 
tion works, of which 27f lakhs were spent in Indore. The greater 
part of this has probably been spent on famine relief works. How much . of 
this expenditure has proved of real value for irrigation purposes we have 
no means of stating. But we gather from the statements of the Durbar 
Officers of Indore and many other States that thei’e are numerous tanks 
and bdndhs out of repair, which, if restored, could be made useful for irrigation 
purposes, and that in most States there is considerable room for the extension 
of well-irrigation. There is no information as to the possibility of executing 
any large project. But, as suggested in paragraph 724 above, the head¬ 
waters of the Chambal may repay examination; and we think there can 
be no doubt that a systematic survey of the country would demonstrate 
the feasibility of executing numerous small works, such as tanks, bdndhs^ 
and field eml)ankments. It may be doubted, however, whether, in such an 
extraordinarily severe drought as that of 1899-1900, when the rainfall in many 
places fell to less than a half and even to one-sixth of the normal, the works 
would hold water unless designed to store more than a year’s supply for the area 
intended to be protected by them. In the BhU country operations would have 
to be very gradual and tentative until the people had shown by more settled 
habits that they were ready to appreciate the value of irrigation. In order that 
anvthing effectual may be done, in these as in other States, competent Engineer 
Officers for Irrigation are required. Two possibly would suffice : one for Indore, 
and one for the smaller States. These officers would investigate the possibilities 
of the various States and prepare a series of projects and a programme of famine 
relief works useful for irrigation. 

General recommendations. 

740. Our recommendations for the States of Central India amount, then, to 
this: the appointment—for the examination of the country and for the preparation 
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of projects and relief-work progT^tmrnes—of Irrigation Engineer Officers; one or 
more for each of the larger States, and one for each group of mtuor States. We 
would also recommend that these officers should work under the supervision of a 
Superintending or Consulting Engineer, who should be appointed for the whole 
Agency; and we think that, as in Rajputana, Government should be prepared to 
pay the Consulting Engineer and the Engineer for the smaller State. Effect 
should first be given to these recommendations in ISTorthcm Gwalior, Bundelkhand, 
and Raghelkhand, as being the tracts most liable to drought. But there would, 
we think, be no great objection to postponing active operations until the com¬ 
pletion of the programme of protective works in Rajputana. The experience 
thex’e gained should prove of great value in preparing the programme for 
Central India. 


COLIN SOOTT-MONCRIEEE. 

T. HIGH AM. 

J. MUIR-MACKENZIE. 

P. RAJARATNA MUBALIYAR. 


Lucknow, April lllh, 1903. 



GLOSSARY OF VERNACULAR TERMS. 


Ahar, Ahara. —A small pond or reservoir; an embankment.— Bengal. 

Anicut.-^A dam, generally of* masonry, to retain or divert running water 
for irrigational purposes.— Madras. 

Ayahat. —The dyahat of an irrigation work is the land irrigable by the 
'woxV.—Madras. 

Bdjrd, Bdjri. —A small variety of the bulrush millet. 

Band. —An earthen embankment. 

Bdndh. —A bank for retaining water on a field. 

Bandhdrd.—A dam across a stream to divert water into a canal. The 
term sometimes includes both the canal and the dam.-— 
Bombay. 

Bar. —Grazing ground.— Bunjah, 

Bet. —Low-lying lands adjoining a Punjab. 

Bdrd'nn .—Lands cultivated on rainfall; crops produced by rain; unirri¬ 
gated land.— Northern India. 

BaoU. —A well with steps giving access to the Northern and 

Central India. 

Bastband. —Abatement of one-tenth or other portion of the revenue on 
account of compensation for a public work, such as the 
construction or repair of a tank. Dastbanddr^ the person to 
whom the abatement is given.— Hyderabad. 

Bodb. —The tract' of country between two rivers above their, junction.— 
Northern India. 

Boruvu. —A well on the bank of a stream or river.— Madras. 

Bmiat. —A soft loam; a mixture of clay and sand.— Northern India, 

Fasl. —Crop; season. 

Gordt. —A fertile sandy soil of a light brown colour.— Bombay. 

EaJcdbo. —A rate levied for water supplied for the irrigation of lands in 
foreign territory or in Jdgtr lands.— Sind. 

Hathia. —A rain commencing between 24th September and 7th October 
(more correctly Rasta). — Bengal. 

Maveli. —Tract of country adjacent to a capital town.— Ceiitral Provinces. 

Indm. —A gift; a grant of land or money. 

Indmdar.—The holder of a rent-free grant. 

Jdgtr. —An estate held free of Government revenue. 

Ja^/rdaV.--Holder of a revenue-free grant. 

Jamabandi. — Ptent roll.— Northern India. The annual settlement made 
under the rdyatwdri system. —Madras and Bombay. 

Judr. —Great millet {sorghum vulgare). 

Xdbar. —A species of black soil.— Central India and United Provinces. 

Kachcha.—'&nyf, immature; incomplete, rough. A Jcachcha building is 
one built of earth as opposed to brick or stone. 

Kdchhi. —A caste of industrious cultivators.— Northern India. 

Bans. —A species of grass very destructive to cultivation.—- and 

Central India. 

XAdZsrt.—Pertaining to the State; used to signify those villages which 
are under the direct management of Government as opposed 
to the jdgir or alienated villages which are under the 
management of their owners. 

Kharif, —Autumn harvest or crops ; autumn season. 
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Kodo. —An inferior millet {Paspedum frwmentaceum).—Northern and 
Central India. 

Kudi-rmramat. —Repairs of irrigation works carried out by the culti¬ 
vators.— Madras. 

Mahua.—A. fruit-bearing tree {Bassia latifolia). 

Malbcih. —Village expenses. India. 

Mdlguzdr. —The person responsible to Government for the payment of 
the revenues assessed on a village. 

Mar. —Black cotton soil.— Central India and United Brori'iices. 

Mot. —A large bucket for drawing water out of a well for purposes of 
irrigation. 

Mota. —The hard stratum of soil met with in well-sinking.— Northern 
India. 

.—Disintegrated trap or other rock. 

Ndla. —A stream or ravine. 

Bain. —A canal or water-course.— Bengal. 

Baldco.^Bipe, complete; built of masonry. 

Balcota. —A lever for raising water. 

Banchdyat.-^A. native court of arbitration. 

BatHoa. —A yellow or red soil.— Bundelkhand. 

Babi. —The spring harvest or crop ; the winter-spring season. 

Bdgi. —A kind of grain {Eleusine coracand). The mama of Northern 
India.— Sou thern India. 

Bdyat'vodri.— term applied to tracts in which the revenue settlement is 
made by Government ofiScers with each actual cultivator 
without the intervention of a third party. 

Beh. —A saline elllorescenoo. 

Sowhdr. —A banker. 

Tahivi. —Advances of money made by Government to landowners or 
cultivators for the improvement of their land; or to poor 
cultivators to assist them in carrying on their cultivation. 

Tardi. —Low moist land lying along the banks of rivers or at the foot 
of the Himalayas. 

Usar. —Land infested with reh or saline elllorescencf). 

Vardgu. —The common millet {Banicimi Miliacenm).—Southern India. 

Zaminddr. —A landowner. 

Zaminddri. —A term applied to tract in which the land is held by 
zaminddrs. 



